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John  C.  Eberhart,  Ph.D. 


The  scientific  achievements  of  the  Intramural  laboratories  in  this 
seventeenth  year  of  the  NIMH  Intramural  Research  Program  are  sunonarized  by 
the  chiefs  of  the  laboratories  in  the  pages  to  follow.   No  more  condensed 
summary  will  be  attempted  here.   Dr.  Gian  C.  Salmoiraghi  reports  on  the 
Division  of  Special  Mental  Health  Research  Programs,  of  which  he  is  Director.* 
Most  of  the  specific  conments  in  this  report  concern  the  Division  of  Cllniced., 
Biological,  and  Behavioral  Research,  which  is  located  on  NIH  grovmds  and  is 
administered  jointly  by  the  NIMH  and  the  NIH.   In  last  yeeur's  Annual  Report, 
I  described  the  reorganization  which  made  such  cooperation  essential. 

Though  the  past  year  has  been  a  productive  one  scientifically,  this  pursuit 
of  new  knowledge  has  been  carried  out  in  the  context  of  a  country  showing 
signs  of  severe  social  and  politiced  stress.  As  I  look  back  over  the  past 
year  I  am  reminded  of  this;  and  though  our  work  does  not  deal   directly  with 
these  social  ills,  seme  of  it  is  potentially  applicable  to  them  and  all  of 
it  is  affected  by  the  strain  in  the  sociEd.  organism.  This  was  the  year  in 
which  public  dissatisfaction  with  U, S.  involvement  in  the  Vietnam  war  became 
acute;  in  which  presidential  politics  looking  toward  the  1968  election, 
embittered  by  the  Vietnam  war,  occupied  the  front  pages;  and  in  which 
President  Johnson  cmnounced  that  he  would  not  be  a  ceuididate  for  a  second 
term.  The  tragic  climax,  as  I  write,  is  the  asscissination  of  Senator 
Robert  F.  Kennedy  on  June  5.   In  part  as  a  result  of  the  Vietnam  war,  in 
part  for  other  reasons,  the  big  cities  faced  acute  problems;  riots  were 
frequent  in  the  summer  of  1967  and  after  the  murder  of  Dr.  Martin  Luther  King 
in  the  spring  of  1968;  and  the  Poor  People's  March  on  Washington  settled 
into  Resurrection  City  near  the  Lincoln  Memorial  in  May  1968.   A  number  of 
distinguished  universities,  and  some  not  so  distinguished,  were  disrvtpted 
by  rebellious  student  groups  with  vauried  objectives.   In  the  middle  of  all 
this,  with  the  problems  of  health,  education,  and  welfare  growing  rather 
than  diminishing.  Secretary  John  Gardner  resigned,  to  be  succeeded  by 
Under  Secretary  Wilbur  Cohen.   And  then,  following  studies  carried  out  over 
many  months,  the  DHEW  reorganized  its  health  components,  and  in  the  process 
effectively  dismantled  the  Ptiblic  Health  Service.   (More  about  that  later.) 
It  has  been  difficult  in  the  midst  of  all  this  to  plan  for  the  future  and 
to  provide  counsel  to  members  of  our  staff  interested  in  knowing  what  the 
future  holds. 

Surprisingly,  despite  these  uncertainties  and  despite  delays  in  our  plsms 
for  expansion,  almost  all  of  our  senior  staff  have  again  stayed  with  us. 
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*  Not  included  in  the  NIH  AnnueuL  Report. 


since  this  has  been  so  despite  the  attractive  offers  from  universities 
which  most  of  them  continually  receive,  I  regard  it  as  a  vote  of  confidence 
in  the  nature  of  our  program  and  in  the  way  it  is  administered.   I  hope  we 
can  continue  to  deserve  their  loyalty. 

It  is  difficult  to  express  the  debt  of  this  program  to  Dr.  Seymour  S.  Kety, 
Chief  of  the  Laboratory  of  Clinical  Science,  who  left  in  September  1967 
to  become  Professor  of  Psychiatry  at  Harvard  University  and  Massachusetts 
General  Hospital.   Except  for  the  year  he  spent  at  Johns  Hopkins  in  1951-62, 
Dr.  Kety  has  been  a  key  figure  in  the  Intramural  Program  since  his  initial 
appointment  in  June  1951.   Together  with  Dr.  Robert  A.  Cohen,  he  established 
the  goals,  structured  the  program,  selected  the  first  series  of  laboratory 
chiefs,  fought  successfully  the  initial  battles  for  adequate  support  and 
public  recognition,  and  developed  an  atmosphere  in  which  true  scientific 
and  scholarly  work  has  flourished.   We  wish  him  well  at  Harvard. 

We  shall  also  very  much  miss  Dr.  Dan  F„  Bradley,  who  has  since  1961  been 
Chief  of  the  Section  on  Physical  Chemistry  of  the  Laboratory  of  Neurochemistry. 
Dr.  Bradley  leaves  on  July  1,  1968,  to  become  Professor  of  Chemistry  in  the 
Polymer  Institute,  Brooklyn  Polytechnic  Institute.   Daring  the  13  years  he 
has  been  here,  he  has  been  an  outstanding  scientist,  research  leader,  and 
teacher,  and  he  cannot  easily  be  replaced. 

The  reorganization  of  the  Department  left  the  Intramural  Research  Program, 
and  in  particular  the  Division  of  Clinical,  Behavioral,  and  Biological 
Research,  in  a  somewhat  more  anomalous  position  than  before.   Without  attempt- 
ing to  describe  the  entire  reorganization,  it  may  be  enough  to  say  that  the 
PHS  structure  was  dissolved,  the  NIH  became  an  "agency"  and  absorbed  the 
National  Library  of  Medicine  and  the  Division  of  Health  Manpower,  and  a  new 
agency  was  formed  out  of  the  NIMH  and  the  remainder  of  the  PHS.   The  new 
agency  was  named  the  Health  Services  and  Mental  Health  Administration. 
Whereas  the  NIMH  and  NIH  had  been  two  Bureaus  of  the  PHS  up  to  April  1,  1968, 
thereafter  they  were  in  separate  agencies.   One  anomaly  is  the  continuation 
of  the  joint  NIH-NIMH  administration  of  the  Division  of  Clinical,  Behavioral, 
and  Biological  Research  under  the  changed  structure.   The  other  anomaly  is 
the  presence  of  a  strong  research  program  (ours)  in  an  agency  which  by  title 
is  to  concentrate  on  the  provision  of  health  services.   We  expect  to  be  able 
to  continue  an  effective  program  even  under  these  new  conditions. 

Internal  organizational  changes  have  also  been  put  into  effect  this  year. 
The  approaching  completion  of  Building  36  meant  more  adequate  space  for 
several  laboratories,  but  especially  for  the  Laboratory  of  Neurochemistry, 
the  most  crowded  of  all.   For  the  past  eight  years  this  Laboratory  has  con- 
sisted only  of  the  Section  on  Physical  Chemistry.   There  has  been  no  Chief 
of  the  Laboratory.   During  this  past  year  a  search  committee  spent  several 
months  in  considering  possible  candidates,  and  finally  recommended  as  Chief, 
Dr.  Seymour  Kaufman,  at  that  time  Chief  of  the  Section  on  Cellular  Regulatory 
Mechanisms  of  the  Laboratory  of  General  and  Comparative  Biochemistry,   We 
were  gratified  that  he  accepted  our  invitation  to  head  the  "new"  Laboratory, 
and  transferred  him  and  his  existing  Section  into  it. 


Dr.  Cohen's  report  describes  the  reorganization  of  the  Adult  Psychiatry" 
Branch  and  the  Laboratory  of  Clinical  Science. 

My  annual  comments  on  progress,  or  lack  of  it,  on  construction  of  research 
buildings  have  by  now  become  a  bore.   The  delays  encountered  have  been 
many,  unpredictable,  and  bewildering.   But  briefly  and  grimly,  the  follow- 
ing is  the  situations   1.   Building  36;   Progress  steady,  partial  occupancy 
expected  in  September  1968.   Pull  occupancy  to  be  delayed  by  delay  in 
installation  of  controlled  temperature  rooms  and  cage  washing  equipment. 
Two  years  ago  completion  was  estimated  as  November  1967;  one  year  ago  the 
estimate  was  January  1968.   2,   Child  Research  Building;   In  my  report  a 
year  ago  I  gave  the  current  estimate  of  completion  as  Jtme  1969.   Within 
a  week  after  I  wrote  that  report  the  General  Services  Administration  with- 
drew the  funds  ($923,000)  which  it  had  committed  for  construction  of  the 
building,  making  it  necessary  to  request  a  new  appropriation  from  Congress 
for  this  purpose.   For  various  reasons  the  earliest  appropriation  in  which 
we  can  hope  to  have  the  funds  included  is  Fiscal  Year  1970.   Though  the 
site  is  approved  and  the  design  work  virtually  complete,  I  am  vmable  to 
make  a  prediction  of  completion  date.   3.   Buildings  110  and  111  on  the 
NIH  Farm:   In  planning  for  10  years,  imder  an  actual  design  contract  for 
five  years,  this  construction  project  is  not  yet  ready  for  submission  of 
plans  and  specifications  to  bidders.   It  is  now  expected  that  the  project 
will  be  advertised  for  construction  bids  in  the  early  fall  of  1968.   With 
an  estimated  construction  time  of  16  months,  it  is  possible  that  they 
could  be  completed  by  spring  of  1970.   (Two  years  ago  estimated  coirjiletion 
date  was  November  1967.   One  year  ago  the  estimated  date  was  November,  1968. 
It  is  incredible,  and  deplorable.) 


As  mentioned  last  year,  we  are  proposing  necessary  remodeling  in  both 
Building  36  and  Building  10.   The  changes  in  the  former  are  for  the  most 
part  conversion  of  modules  built  as  office  space  to  laboratory  functions. 
In  Building  10  we  will  be  moving  parts  of  a  ntmiber  of  laboratories  to  new 
locations  after  the  space  has  been  vacated  by  groups  moving  to  Building  36, 
and  we  will  remodel  and  refurbish  to  prepare  the  space  for  the  next  10 
years.   We  expect  to  let  contracts  for  much  of  this  remodeling  before 
June  30,  1968. 

During  the  year,  two  members  of  our  staff  were  on  work  assignments  abroad. 
Dr.  Walter  Freygang  has  been  spending  the  year  at  the  University  of 
Heidelberg  carrying  out  research  on  some  problems  of  membrane  physiology 
in  cardiac  muscle  fiber.   Dr.  Rober  Burton  is  at  the  University  of  Geneva 
studying  problems  of  child  development  with  Dr.  Jean  Piaget. 

The  NIMH  Board  of  Scientific  Counselors  met  twice  during  the  year  on 
October  26-27,  1967,  and  on  March  28-29,  1968.   At  the  October  meeting 
the  scientific  presentations  were  given  by  the  Child  Research  Branch  and 
the  Laboratory  of  Neurobiology.   For  the  Child  Research  Branch,  Dr.  Richard 
Bell  reviewed  the  total  Branch  program  and  reported  on  the  studies  of  early 
infancy;  Dr.  Robert  R/der  described  the  studies  of  early  marriage; 
Dr.  Howard  Moss  reported  on  the  studies  of  later  infancy;  and  Dr.  Charles 
Halverson  summarized  the  studies  of  the  preschool  period.   From  the 


Neurobiology  Laboratory,  Drs.  Ichiji  Taseiki  and  Lawrence  Lerman  reported  on 
"Nezve  Excitation:  A' Macro-molecular  Interpretation";  Dr.  Robert  Gom  gave 
a  paper  on  "Thie  Macro-molecular  Model  as  it  implies  to  a  Sensory  Receptor." 
Dr.  Robert  Wurtz  reported  on  the  "Visual  Receptive  Field  in  Awake  Monkeys"; 
and  Dr.  Jorgen  Fex  described  "Regulator^'  Mechanisms  in  the  Inner  Ear." 

The  March  meeting  was  designed  as  a  review  of  the  clinical  research  program. 
Dr.  Robert  Cohen  reviewed  the  history  and  organization  of  the  program  and 
described  the  present  clinical  services.   Then  Dr.  Irwin  Kopin  introduced 
the  clinical  research  program  of  the  Laboratory  of  Clinical  Science,  showing 
the  integration  of  basic  studies  with  clinical  investigations.   Dr.  William 
Bunney  followed  with  a  report  on  his  studies  of  depression.   The  program  of 
the  Adult  Psychiatry  Branch  was  presented  next,  with  an  introduction  by 
Dr.  Lyman  Wynne  followed  by  reports  of  family  studies  by  Drs.  Wynne,  Shapiro, 
and  Franz;  World  Health  Organization  research  by  Drs.  Wynne  and  Strauss; 
studies  of  identical  twins  by  Dr.  William  Pollin;  and  finally,  studies  of 
sleep  and  dreaming  by  Dr.  Frederick  Snyder.   An  executive  session  followed 
in  which  many  aspects  of  the  clinical  research  program  were  discussed. 

Members  of  the  Board  during  the  past  year  have  been  Dr.  Douglas  D.  Bond, 
Dr.  Merton  M.  Gill,  Dr.  Donald  O.  Hebb,  Dr.  Theodore  C.  Ruch,  and  Dr.  Fred  L. 
Strodtbeck.   Dr.  Hebb  was  Chairman.   We  are  grateful  to  them  for  their 
continued  interest  and  help, 

I  cannot  conclude  this  report  without  noting,  with  regret,  that  Dr.  G.  Burroughs 
Mider  relinquished  his  post  as  Director  of  Laboratories  and  Clinics,  NIH,  at 
the  end  of  this  year.   I  want  to  express  my  very  great  admiration  for  the 
contributions  which  he  has  made  to  this  cuid  other  NIH  intramural  programs. 
He  has  been  a  source  of  wisdom  and  strength,  and  a  personal  example  of 
integrity  and  the  highest  standards  of  scientific  work.   Our  best  wishes  go 
with  him  to  his  new  work  in  the  National  Library  of  Medicine. 
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July  1,  1967  -  June  30,  1968 

Robert  A.  Cohen,  M.D.,  Ph.D. 

During  the  past  year  the  investigators  in  what  is  now  termed  the 
Division  of  Clinical,  Behavioral,  and  Biological  Research 
maintained  both  the  degree  of  excellence  and  the  productivity 
which  has  characterized  the  program  in  recent  years.   The  details 
of  their  achievements  and  of  the  problems  they  are  now  exploring 
are  given  in  the  reports  of  the  branch  and  laboratory  chiefs. 
It  has  become  almost  routine  to  report  that  several  members  of 
our  staff  have  been  singled  out  for  special  honors  in  recogni- 
tion of  their  outstanding  work.   During  the  past  year,  for 
example,  to  his  already  lengthy  list  of  awards  Dr.  Julius 
Axelrod  added  a  Gairdner  award  and  an  NIB  lectureship;  Dr.  Lyman 
Wynne  gave  the  Mental  Health  Research  Fund  lecture  in  London, 
Drs .  Joseph  Schildkraut,  Saul  Schanberg,  Irwin  Kopin,  and  Jack 
Durell  received  the  Anna-Monika  Award  for  their  studies  on 
biological  aspects  of  depression;  and  Dr.  Schildkraut,  who  is 
now  Assistant  Professor  of  Psychiatry  at  Harvard,  received 
honorable  mention  in  the  Hofheimer  Award  competition  for  studies 
he  carried  out  during  his  four  years  in  the  NIMH  Intramural 
Research  Program.   Even  more  significant  is  the  fact  that  our 
senior  staff  members  continue  to  receive  offers  of  professor- 
ships at  leading  universities.   This  provides  unneeded  confirma- 
tion of  the  value  of  their  work  and  of  the  esteem  in  which  they 
are  held  by  the  larger  community  of  scientists.   The  fact  that 
so  many  of  them  have  remained  with  us  in  the  face  of  these  most 
attractive  academic  opportunities  and  in  spite  of  certain  defi- 
ciencies in  the  Federal  Science  environment  is  eloquent  testimony 
for  two  assets  we  have  enjoyed  up  to  this  time:   first,  an 
unparalleled  concentration  of  highly  competent  investigators  in 
the  life  and  behavioral  sciences  in  a  setting  which  facilitates 
informal  consultation  and  collaboration;  and,  second,  an  organi- 
zation which  has  until  now  been  able  to  provide  a  reasonable 
degree  of  support  for  the  pursuit  of  research  ideas  as  they 
develop.   This  flexible  program  support  encourages  creativity 
more  sensitively  and  responsively  than  is  possible  in  other 
settings  where  project  support  is  the  rule. 

In  the  coming  months  a  series  of  internal  and  external  events 
are  likely  to  exert  considerable  influence  on  the  atmosphere 
which,  in  my  opinion,  has  been  largely  responsible  for  the 
achievements  of  the  intramural  research  programs  at  NIH.   The 
investigators  who  came  here  in  their  thirties  and  forties  are 


now  approaching  retirement  age  and/or  a  degree  of  scientific 
seniority  much  in  demand  elsewhere  in  the  Science  Establishment. 
In  the  next  few  years  a  number  of  men  whose  names  always  come  to 
mind  when  anyone  mentions  NIH  will  have  retired.   First  among 
these  are  Dr.  James  A.  Shannon,  Director,  and  Dr.  G.  Burroughs 
Mider,  Director  of  Laboratories  and  Clinics.   I  think  it  would 
be  fair  to  say  that  no  individual  Institute  intramural  program, 
whatever  its  degree  of  excellence,  could  have  flourished  with- 
out their  guidance  and  support.   Outstanding  research  institutes 
do  not  come  into  being  as  a  result  of  spontaneous  generation. 
Dr.  Shannon's  and  Dr.  Mider 's  firm  commitment  to  the  highest 
standards  of  scientific  research,  their  unwavering  support  of 
fundamental  investigation,  and  their  sensitive  yet  critical 
appreciation  of  the  developing  needs  of  this  community  of  scien- 
tists provided  the  broad  structure  in  which  individual  scientists 
could  flourish.   In  partings  such  as  these,  when  the  fruitful 
associations  of  fifteen  years  come  to  an  end,  there  is  a  sense 
of  personal  loss  which  casts  a  shadow  over  the  institution;  much 
will  depend  on  the  quality  of  the  new  relationships  which  develop 
with  the  new  Directors. 

At  the  NIMH  level,  where  we  depended  on  an  even  more  intimate 
and  extensive  relationship  with  the  Institute  Director,  we  have 
already  successfully  negotiated  such  a  change  of  leadership  with 
the  retirement  of  Dr.  Robert  H.  Felix  and  the  appointment  of 
Dr.  Stanley  F.  Yolles  in  1964.   Here,  too,  we  lost  the  Director 
who  had  first  conceived  of  the  desirability  of  an  Intramural 
Program,  who  had  personally  recruited  many  of  us,  whom  we  had 
consulted  about  every  critical  decision,  and  whose  questions, 
support,  and  encouragement  had  helped  to  shape  the  organization 
that  finally  developed.   Such  a  relationship  is  unique  and  cannot 
be  repeated  with  another  person  in  the  more  mature  organization. 
But  Dr.  Yolles  met  with  each  of  the  branch  and  laboratory  chiefs, 
and  reviewed  with  him  his  entire  research  program  in  detail. 
It  need  not  have,  but  it  did  happen  that  he  continued  without 
question  the  support  of  every  major  undertaking,  and  of  some  new 
ventures  as  well,  such  as  participation  in  the  world-wide  WHO 
project  on  the  cross-cultural  evaluation  of  the  symptomatic  and 
social  functioning  of  schizophrenic  individuals.   Further,  he 
has  added  a  major  new  intramural  unit  to  the  Institute's  program 
— the  Division  of  Special  Mental  Health  Research  Programs — thus 
materially  increasing  our  research  capability. 

Within  the  Division  itself,  there  was  one  loss  last  September 
which  touched  every  permanent  staff  member:   the  resignation  of 
Dr.  Seymour  S.  Kety  to  accept  the  post  of  Research  Professor  of 
Psychiatry  at  Harvard.   In  1951  he  came  to  the  Institute  to 
inaugurate  the  intramural  research  program;  in  1952,  when  it  was 
decided  to  split  the  program  into  two  segments,  he  became  the 
Director  of  Basic  Research;  and  in  1956,  Chief  of  the  Laboratory 
of  Clinical  Science — a  post  he  held  until  his  resignation  with 


the  exception  of  a  year  spent  at  Johns  Hopkins  Medical  School . 
No  single  individual  has  played  such  a  significant  and  vital 
role  in  this  program's  development;  he  is  associated  in  our 
thoughts  with  all  that  we  find  desirable  in  this  research  setting. 
Although  he  has  taken  a  post  of  considerable  importance  which 
should  prove  personally  highly  rewarding,  there  were  few  of  us 
so  unselfish  as  not  to  have  wished  him  to  remain  at  NIMH. 

The  external  events  to  which  I  referred  have  to  do,  of  course, 
with  the  extensive  social  unrest  which  besets  the  United  States 
today.   The  bitterness  and  tragedy  surrounding  Vietnam,  the 
pressures  of  poverty  and  discrimination  suffered  by  millions  of 
our  citizens,  and  the  seething  violence  and  hatred  which  all  too 
frequently  erupt  into  brutal  action  in  the  streets  and  on  the 
university  campus  have  forced  themselves  to  the  forefront  of  our 
attention.   Comparatively  speaking,  of  what  importance  is  it  that 
mental  hospital  population  is  decreasing  at  an  even  more  rapid 
rate,  that  new  methods  of  treatment  are  proving  effective,  that 
we  are  learning  more  about  the  genetic  transmission  of  illness, 
that  we  know  somethiD^  of  how  genetic  information  is  transmitted 
at  the  cellular  level,  and  of  how  social  class  and  occupational 
experience  shape  an  individual's  values?  Disease  and  infirmity, 
even  the  problem  of  promoting  the  optimal  growth  and  development 
of  the  single  individual  seem  insignificant  when  the  structure 
and  stability  of  our  society  appear  to  be  threatened.   It  is 
inevitable  that  our  pursuit  of  fundamental  knowledge  will  be 
affected  by  current  tensions.   We  shall  probably  not  receive 
at  this  time  the  expected  increases  in  personnel  and  money 
required  to  implement  plans  laid  long  ago,  even  though  we  shall 
soon  have  the  space  necessary  to  carry  them  out.  What  can  and 
should  we  do  in  times  like  these?  A  few  wish  to  become  involved 
in  the  activities  NIMH  will  develop  as  its  contribution  to  the 
resolution  of  pressing  social  problems.   But  most  of  us  can  serve 
best  if  we  continue  doing  what  we  are  best  able  to  do — that  is, 
to  pursue  as  far  as  possible  the  basic  studies  to  which  we  are 
committed.   This  would  pose  some  difficulties  even  if  we  had 
the  security  of  working  in  an  institution  with  a  two  hundred 
year  old  history — one  which  had  carried  on  through  feast  and 
famine  and  was  certain  to  endure.   We  all  recognize  that  a  basic 
research  institute  is  not  a  tent  which  can  be  folded  away  in 
stormy  weather  and  set  up  again  when  the  sun  shines.   The  NIH 
intramural  research  programs  as  we  know  them  today  have  enjoyed 
a  short  and  relatively  prosperous  existence;  now  in  a  time  of 
external  tension,  they  are  called  upon  to  accept  also  the  internal 
changes  accomjpanying  the  retirement  of  some  of  their  most  signi- 
ficant figures.   It  is  our  task  to  create  the  tradition  of  a 
strong  government  science  establishment. 

Partly  as  a  result  of  Dr.  Kety's  resignation,  but  partly  also  as 
a  result  of  the  steadily  increasing  scientific  stature  of  a 
number  of  investigators,  certain  organizational  changes  have 
been  planned  which  we  believe  will  increase  the  effectiveness  of 


the  work  in  the  program  areas  involved.   The  Laboratory  of 
Clinical  Science  was  split  into  two  groups:   one  which  retains 
the  old  name  will  be  under  the  direction  of  Dr.  Irwin  J.  Kopin, 
who  had  first  joined  the  Laboratory  in  1957  and  who  had  served 
as  Chief  of  the  Section  on  Medicine  since  1962,   With  him  will 
remain  Dr.  Edward  V.  Evarts  and  the  Section  on  Physiology, 
Dr.  Julius  Axelrod  and  the  Section  on  Pharmacology,  Dr.  Philippe 
Cardon  and  the  Section  on  Psychophysiology .   Dr.  Jack  Durell  had 
resigned  as  Chief  of  the  Section  on  Psychiatry  to  enter  private 
practice  a  year  ago.   Since  Dr.  William  Bunney's  work  on  depress- 
ion in  the  Adult  Psychiatry  Branch  was  conceptually  and  method- 
ologically very  closely  related  to  the  interests  of  the  Laboratory 
of  Clinical  Science,  he  moved  with  his  section  and  his  ward  to 
the  Laboratory  as  Chief  of  the  Section  on  Psychiatry.   We  have 
recommended  that  the  other  group  be  organized  as  the  Laboratory 
of  Cerebral  Metabolism  under  the  leadership  of  Dr.  Louis  Sokoloff, 
who  has  been  a  valued  member  of  the  staff  since  1953 .   With  him 
will  be  his  own  Section  on  Cerebral  Metabolism,  Dr.  Marian  Kies 
and  the  Section  on  Biochemistry,  and  it  is  anticipated  that 
Dr.  Durell  will  rejoin  the  Laboratory  to  develop  a  new  Section 
on  Membrane  Chemistry. 

Finally,  we  have  recommended  the  transfer  from  the  Adult  Psychiatry 
Branch  of  the  Section  of  Psychophysiology  of  Sleep  to  a  new 
Laboratory  of  Clinical  Psychophysiology,  which  will  be  headed 
by  Dr.  P^ederick  Snyder,  who  has  been  a  member  of  our  staff 
since  1958.   Although  he  will  continue  his  outstanding  studies 
of  the  biology  of  sleep  and  dreaming,  the  new  laboratory  will 
permit  the  development  of  a  series  of  broader  studies  which  we 
expect  will  enrich  our  understanding  of  the  integration  of 
psychological  and  physiological  processes. 
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July  1,  1967  —  June  30,  1968 

In  the  program  of  the  Adult  Psychiatry  Branch,  specific  research  efforts 
and  the  provision  of  psychiatric  clinical  care  are  interwoven.  Data  obtalnsd 
in  the  course  of  psychiatric  treatment  are  a  primary,  distinctive  resource  for 
the  research  program  of  the  Branch,  while  at  the  same  time  many  of  the  research 
ideas  have  been  stimulated  by  the  clinical  psychiatric  work.  However,  as  the 
Branch  program  has  matured  and  unfolded,  individual  staff  members  have  taken 
increasingly  differentiated  roles,  some  of  which  are  more  purely  clinical,  and 
some  of  which  require  use  of  non-clinical  research  procedures.  In  addition. 
Branch  staff  have  assumed  training  responsibilities  in  specialized  clinical 
and  research  activities  with  Clinical  Associates  and  Career  Development  offi- 
cers who  rotate  through  the  Branch  program. 

During  the  past  year,  the  inpatient  clinical  work  has  been  condacted  on 
three  14-bed  patient  wards  in  the  Clinical  Center;  part  of  a  ward  for  nonul 
controls  has  also  been  used  by  the  Branch.  On  each  of  these  units,  consider- 
able attention  has  been  given  to  the  over-all  therapeutic  milieu,  but  the 
treatment  programs  have  otherwise  varied  considerably  because  of  differences 
in  the  kind  of  patients  treated  and  in  the  associated  research  programs.  Both 
individual  psychotherapy  and  conjoint  marital  and  family  psychotherapy  have 
been  major  treatment  modalities,  but  a  variety  of  psychoactive  drugs  have  alao 
been  used,  particularly  in  the  treatment  of  affective  disorders.  Especially 
in  the  treatment  of  adolescents  and  their  families,  outpatient  therapy  has 
been  an  increasingly  important  part  of  the  over-all  clinical  program. 

A  consequence  of  the  high  level  of  productivity  and  diversity  of  the 
research  program  has  been  that  the  administrative  organization  of  the  Branch 
has  become  increasingly  unwieldy.  Up  until  the  current  Fiscal  Year,  research 
activities  were  divided  into  six  Sections  as  follows:   (1)  Office  of  the  Chief, 
(2)  Family  Studies,  (3)  Studies  of  Personality  Development,  (4)  Twin  and  Sib- 
ling Studies,  (5)  Studies  in  Psychosomatic  Medicine,  and  (6)  Studies  in  the 
Fsychophysiology  of  Sleep.  Thus,  a  broad  range  of  interests  have  been  repre- 
sented, from  psychosocial  to  psychobiologic ,  in  the  different  parts  of  the 
program.  However,  the  Office  of  the  Chief  included  a  ntmber  of  different 
activities  which  needed  to  be  administratively  decentralized  and  separated. 
Also,  programs  in  Psychosomatic  Medicine  and  the  Fsychophysiology  of  Sleep 
have  required  additional  facilities  for  laboratory  and  animal  work  for  which 
provision  had  not  been  made  in  the  allocation  of  facilities  in  earlier  years. 

Fortunately,  means  have  been  found  to  strengthen  these  programs.  A 
plan  has  now  been  worked  out  for  the  transfer  of  the  Section  on  Psychosomatic 
Medicine,  under  Dr.  William  Bunney,  to  the  reorganized  Laboratory  of  Clinical 
Science.  This  arrangement  will  bring  to  the  Section  a  broader  base  of  bio- 
chemical laboratory  support  and  at  the  same  time  bring  to  the  Laboratory  of 


Clinical  Science  a  sophisticated  and  efficient  clinical  operation.   The  Sec- 
tion on  the  Psychophysiology  of  Sleep,  under  Dr.  Frederick  Snyder,  has  pro- 
duced a  diversity  of  important  research  findings  which  have  called  for  dis- 
tinctive facilities  to  work  both  with  patients  and  with  animals.   Consequently, 
it  is  planned  that  this  Section  will  be  established  in  the  near  future  as  a 
new  Laboratory  in  its  own  right. 

The  other  Sections  of  the  Branch  have  a  more  cohesive  set  of  objectives 
and  can  more  easily  make  use  of  the  saime  clinical  and  research  facilities. 
It  has  been  suggested  that  these  Sections  have  a  predominantly  "psychosocial" 
orientation.   However,  this  distinction  is  a  matter  of  degree,  not  an  exclu- 
sive preoccupation.   A  number  of  projects  in  these  Sections  make  use  of  bio- 
logic methods  and  concepts,  but  most  of  these  studies  can  be  done  efficiently 
by  establishing  collaborative  relationships  with  other  investigators,  rather 
than  by  setting  up  their  own  biochemical  or  other  laboratories. 

As  part  of  the  effort  toward  administrative  efficiency  and  decentrali- 
zation, four  programs  which  were  previously  in  the  Office  of  the  Chief  have 
been  administratively  differentiated  during  the  past  year.   In  July,  1967,  txro 
new  Sections  were  established:   the  Section  on  Clinical  Psychology,  under  Dr. 
Winfield  Scott,  which  provides  diagnostic  testing  and  evaluation  services  for 
the  Branch  and  plans  and  conducts  research  in  areas  of  psychodiagnostics,  per- 
sonality functioning,  and  psychological  test  development;   and  the  Section  on 
Perceptual  and  Cognitive  Studies,  under  Dr.  Julian  Silverman,  which  plans  and 
conducts  research  on  sensory,  perceptual,  cognitive,  and  psychophysiologic 
aspects  of  behavior  in  psychiatric,  physically  ill,  and  normal  subjects.   In 
January,  1968,  two  new  Units  were  established  as  a  formal  part  of  the  structure 
of  the  Office  of  the  Chief:   the  Unit  on  Psychiatric  Assessment,  under  Dr.  John 
Strauss,  which  has  the  function  of  planning  and  conducting  research  on  improving 
methods  for  assessing  psychiatric  symptoms  and  the  clinical  and  social  function- 
ing of  psychiatric  patients;  and  the  Unit  on  Experimental  Group  and  Family 
Studies,  under  Dr.  David  Reiss,  which  gives  recognition  to  an  important  new 
area  in  psychiatric  research  in  which  a  rich  variety  of  experimental  methods 
are  now  being  devised  for  the  evaluation  of  interaction,  communication,  and 
other  intetpersonal  processes,  both  in  families  and  non-familial  groups.   It 
is  expected  that  these  Units  will  be  given  Section  status  in  the  near  future. 

Although  the  clinical  program  of  the  Branch  continues  to  make  use  of 
the  patient  facilities  in  the  Clinical  Center,  each  of  the  Sections  and  Units 
have  made  fruitful  use  of  opportunities  to  move  outside  of  this  setting  which 
is  much  too  limited  for  the  adequate  investigation  of  many  of  the  problems 
being  pursued  by  Branch  staff.   For  example,  the  Unit  on  Psychiatric  Assessment 
has  taken  the  responsibility  for  establishing  a  Field  Research  Center  for  the 
WHO-NIMH  International  Pilot  Study  of  Schizophrenia.   It  was  necessary  in  this 
study  to  establish  working  relationships  with  hospitals  in  Prince  Georges  County, 
Maryland,  in  order  to  meet  the  requirements  that  the  patient  sample  be  derived 
consecutively  from  a  given  catchment  area.   In  the  Family  Studies  Section, 
under  Dr.  Juliana  Day  Franz,  a  liaison  with  the  Montgomery  County  Mental  Health 
Clinic  has  been  established  in  order  to  obtain  access  to  patients  and  families 
who  have  previously  been  left  out  of  the  Family  Studies  program  because  of  com- 
plex referral  procedures.   Another  part  of  the  Family  Studies  Section  program, 
under  Dr.  Helm  Stierlin,  has  worked  with  the  local  school  system  to  obtain 
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contact  with  families  of  adolescent  boys  who  are  school  underachievers.  The 
Section  on  Personality  Development  under  Dr.  Roger  Shapiro  has  also  needed 
community  liaison  In  order  to  work  with  delinquent  adolescents  and  their  faci- 
lies.   Other  studies  have  also  required  contact  with  disturbed  youth  In  the 
community,  such  as  chronic  LSD  users.  The  Section  on  Twin  and  Sibling  Studies, 
under  Dr.  William  Pollln,  has  obtained  access  to  the  largest  systematic  sample 
of  twins  heretofore  available  for  biomedical  research  by  collaborating  with 
the  National  Academy  of  Sciences/National  Research  Council  who  have  accumulated 
a  register  of  some  16,000  pairs  of  male  twins.  The  twin  studies  have  resulted 
in  the  discovery  of  a  number  of  important  relationships  between  biologic  and 
psychodynamlc  factors  in  schizophrenia  which  can  be  most  efficiently  explored 
by  collaboration  with  other  Investigators,  both  at  MIH  and  elsewhere,  who  have 
developed  special  laboratory  techniques  that  can  be  strategically  applied  to 
the  twin  samples.   Other  studies,  conducted  by  Drs.  Lyman  Wynne,  Margaret  T. 
Singer,  and  Julian  Silverman,  also  require  access  to  samples  of  schizophrenics 
coming  from  a  variety  of  settings  in  order  to  test  the  h3rpotheses  their  work 
has  generated. 

In  the  summary  description  here  of  the  research  activities  of  the  Branch, 
it  will  be  obvious  that  a  very  considerable  diversity  of  methodologies  are 
represented.  However,  it  may  be  less  apparent  that  this  wide  range  of  pro- 
jects actually  focuses  upon  three  main  varieties  of  psychiatric  problems  in 
addition  to  comparative  work  with  psychiatric  normals.  These  problems  are 
(1)  schizophrenia,  studies  in  the  Office  of  the  Chief,  the  Family  Studies 
Section,  the  Section  on  Twin  and  Sibling  Studies,  the  Section  on  Perceptual 
and  Cognitive  Studies,  the  Section  on  Clinical  Psychology,  and  the  Section  on 
the  Psychophysiology  of  Sleep;   (2)  depression,  in  the  Sections  on  Psychosomatic 
Medicine  and  the  Psychophysiology  of  Sleep;  and  (3)  various  adolescent  syn- 
dromes and  personality  disorders,  in  the  Sections  on  Personality  Development, 
Family  Studies,  Clinical  Psychology,  Perceptual  and  Cognitive  Studies,  and  the 
Office  of  the  Chief.  This  overlap  in  the  kind  of  patients  studied  has  facili- 
tated an  efficient  use  of  clinical  resources  and  the  development  of  numerous 
collaborative  and  cooperative  projects  by  the  various  staff  members  of  the 
Branch.   There  is  every  indication  that  such  cooperation  will  continue  to  grow 
and  prove  fruitful  in  the  future. 

OFFICE  OF  THE  CHIEF 

The  Office  of  the  Chief,  under  Dr.  Lyman  Wynne,  serves  to  coordinate  and 
Integrate  a  very  broad  program  of  studies  on  the  schizophrenic  disorders. 
Most  of  the  projects  in  the  Branch  on  Issues  related  to  schizophrenia  have 
their  own  Independent  status  and  are  described  as  such  in  the  summary  which 
follows  and  in  the  Individual  Project  Reports.  However,  additional  over-all 
efforts  have  been  made  to  pull  together  the  numerous  specific  findings  and  to 
conceptualize  their  cumulative  significance.   Computerized  data  processing 
has  become  an  absolute  necessity  in  order  to  cope  methodologically  with  the 
masses  of  diverse  data  which  need  to  be  digested  and  Interpreted.  Obviously, 
the  interpretative  and  conceptual  task  goes  beyond  what  computer  and  statistical 
techniques  have  to  offer;   a  number  of  staff  members  are  extremely  interested 
in  the  problem  of  reformulating  the  concept  of  schizophrenia  in  ways  that 
may  turn  out  to  be  quite  radical  departures  from  traditional  notions.  The 
main  thrust  of  this  program  is  to  build  more  valid  and  meaningful  approaches 
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to  schizophrenic  and  related  disorders  by  attempting  to  define  component  con- 
cepts in  operational  terms  which  can  be  specifically  linked  to  empirical  re- 
search procedures  and  to  formulate  alternative  hypotheses  which  actually  can 
be  disproved.   This  viewpoint  implies  a  step-by-step  narrowing  down  of  the 
field  of  tenable  proositions,  an  approach  which  has  led  to  rapid  scientific 
progress  in  such  ields  as  molecular  biology,  but  lias  not  been  generally  fol- 
lowed in  psychiatric  research  where  there  has  been  a  tendency  to  settle  for 
plausible  but  untestable  hypotheses. 

On  the  occasion  of  giving  the  Mental  Health  Research  Fund  Lecture  in 
London  in  February,  1968,  Dr.  Wynne  took  the  opportunity  to  sketch  out  a  series 
of  testable  hypotheses  about  schizophrenia  which  are  under  current  investiga- 
tion in  the  Branch  program.   In  this  presentation.  Dr.  Wynne  noted  that  there 
is  a  wide  gap  in  etiologic  explanations  of  schizophrenia  between  individual 
genetic  endowment  and  symptomatic  schizophrenic  breakdown.  He  delineated  two 
main  classes  of  intervening  variables:   (1)  individual  disponse  dispositions, 
which  now  can  be  measured  with  recently  developed  psychophysiologic,  neuro- 
physiologic,  and  perceptual  methods,  and  (2)  "transactional"  processes,  par- 
ticularly intrafamilial  communication  patterns  which  also  can  now  be  evaluated 
empirically. 

This  formulation  is  most  compatible  with  accumulating  evidence  supporting 
a  polygenic  theory  about  the  inherited  aspects  of  schizophrenic  disorders. 
It  is  clear  that  only  a  relatively  small  proportion  of  persons  with  the  possi- 
ble genetic  endowment  for  schizophrenia  actually  become  symptoaatlcally  ill. 
Dr.  W3mne  proposed  that  potential  schizophrenics  are  drawn  from  a  part  of  the 
population  with  extreme  scores  on  measurable  psychophysiologic  response  dis- 
positions. The  response  disposition  formulation  operationally  conceptualizes 
a  series  of  dimensions  characterizing  how  an  individual  receives,  regulates, 
and  modifies  environmental  and  internal  stimuli  in  standardized  laboratory 
situations.   Empirical  data  about  these  issues  are  now  being  obtained  in  the 
Adult  Psychiatry  Branch  program  in  the  Section  on  Perceptual  and  Cognitive 
Studies.   Dr.  Wynne's  formulation  suggests  the  investigation  of  the  Inheritance 
of  psychophysiologic  response  dispositions  rather  than  continuing  to  try  to 
skip  over  the  many  intermediate  steps  between  genetic  endowment  and  symptoma- 
tic schizophrenic  breakdown. 

Dr.  Wynne  went  on  to  hypothesize  that  among  persons  with  the  appropriate 
forms  of  response  dispositions,  particular  patterns  of  environmental  experi- 
ence, especially  in  the  family,  appear  to  be  necessary  as  a  further  step  in 
converting  an  Innate  predisposition  to  symptomatic  disorder.   Dr.  Wynne  and 
Dr.  Margaret  Thaler  Singer  have  accumulated  considerable  evidence  during  the 
last  decade  showing  that  the  parents  of  schizophrenics  can  be  blindly  differ- 
entiated from  the  parents  of  neurotics  and  normals  by  examining  the  form  of 
their  communication  patterns  in  standardized  situations  such  as  Rorschach 
testing.   In  earlier  research,  test  protocols  of  parents  have  been  used  to 
predict  "blindly,"  that  is,  without  further  information,  first,  the  global 
psychiatric  diagnosis  of  the  most  disturbed  offspring  in  each  of  35  families, 
second,  the  severity  of  Illness  in  the  offspring,  and  third,  the  form  of  think- 
of  the  offspring.  Also,  offspring  were  matched  blindly  with  the  rest  of 
the  family  from  which  they  came.   Subsequently,  the  principles  in  this  study 
were  applied  to  the  development  of  a  series  of  scoring  manuals,  which  can  be 
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used  reliably  by  relatively  untrained  raters.  A  series  of  41  scoring  cate- 
gories were  chosen  because  of  their  frequency  in  the  Rorschach  protocols  of 
the  parents  of  schizophrenics  as  compared  to  other  parents.  These  categories 
made  us«  of  a  theory  which  emphasizes  the  importance  of  establishing  and 
maintaining  shared  task  sets  and  foci  of  attention  in  a  transaction  -  in  this 
study,  between  the  subject  and  examiner.  Wynne  and  Singer  have  described  three 
main  classes  of  categories:   (1)  closure  problems,  (2)  disruptive  behavior,  and 
(3)  peculiar  language  and  logic.  Their  selection  of  these  empirical  methods 
was  based  upon  the  proposition  that  patterns  for  handling  foci  of  attention 
and  "sets"  develop  to  a  considerable  extent  in  interpersonal  relationships, 
especially  in  the  family.  Further,  they  reasoned  that  the  ways  in  which  sig- 
nificant persons  in  the  child's  formative  years  communicate  and  share  atten- 
tion and  meaning  with  the  child  are  important,  perhaps  decisive,  in  the 
shaping  of  his  own  patterns  of  thinking,  communicating,  and  experiencing. 
This  then  led  to  the  more  specific  h3rpothe8is  that,  given  a  major,  enduring 
relationship  of  parents  and  offspring,  current  communication  deviances  of 
parents  should  be  significantly  related  to  the  clinical,  psychiatric  diagnosis 
and  the  symptomatic  picture  of  their  offspring.  Further,  Wynne  and  Singer 
hypothesized  that  the  parents  as  a  pair  and  the  family  as  a  constellation  or 
social  unit  should  be  more  decisively  relevant  to  the  offspring's  psychiatric 
characteristics  than  either  parent  as  an  individual.  This  proposal  implied 
that  non-genetic  learning  and  interpersonal  experience  within  the  family  combine 
with  genetic  factors,  unfolding  in  response  disposition  patterns,  to  constitute 
a  hypothesized  link  between  parental  comunication  patterns  and  psiychlatric 
disorder  in  offsprings. 

Communication  deviances  scored  in  parental  Rorschach  protocols  have  now 
been  examined  in  detail  in  150  families,  59  families  tested  by  Dr.  Seymour 
Fisher  in  Houston,  Texas,  and  91  families  tested  in  Bethesda.  The  index  off- 
spring in  these  families  were  in  the  late  adolescent  and  young  adult  age  range 
and  presented  a  variety  of  psychiatric  pictures  including  typical  schizophrenia, 
borderline  schizophrenic  problems,  serious  neurotic  and  personality  distur- 
bances, and  psychiatric  "normality."  In  50  families  having  a  typically 
schizophrenic  offspring,  none  of  the  100  parents  had  a  low  frequency  of  com- 
munication deviances  using  the  blindly  scored  Rorschach  manual  developed  by 
Singer  and  Wynne.  Among  the  other  parents,  there  was  a  spectrum  of  frequency 
of  communication  deviances,  with  the  parents  of  the  borderline  schizophrenic 
patients  having  a  partial  overlap  with  the  parents  of  the  schizophrenics. 
Among  the  parents  of  the  neurotics  and  normals,  an  occasional  parent  would 
show  a  high  frequency  of  deviances,  but  when  the  parents  were  studied  as  a 
pair,  it  became  apparent  that  nearly  always  the  other  spouse  had  a  low  fre- 
quency of  communication  deviances,  unlike  any  of  the  pairs  of  parents  of 
schizophrenics . 

Drs.  Wynne  and  Singer  are  at  present  actively  «K>rklng  to  examine  further 
details  of  these  findings  and  to  map  out  a  series  of  future  projects  that  will 
test  the  implications  of  the  theory  briefly  outlined  here.   Collaborative 
work  with  many  members  of  the  Branch  staff  is  essential  in  the  evaluation  of 
these  views.   In  addition,  larger  samples  of  patients  and  families  must  be 
obtained  elsewhere  in  order  to  examine  the  limits  of  the  generalizations  which 
have  so  far  been  made.   Cross-cultural  studies  are  essential  to  these  long- 
range  objectives.   Family  test  data  obtained  collaboratively  in  Japan  have 
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provided  a  preliminary  confirmation  of  the  findings  obtained  in  Bethesda,  but 
further  cross-cultural  studies  are  necessary  in  order  to  determine  which  as- 
pects of  schizophrenic  processes  are  necessarily  related  to  schizophrenic 
symptomatology  wherever  it  is  found,  and  which  are  dependent  upon  particular 
social  and  cultural  conditions. 

Unit  on  Psychiatric  Assessment 

Criteria  and  methods  for  identifying  individual  schizophrenics  are  still 
vagiie  and  often  not  described  in  clinical  and  research  reports.  For  example, 
quite  different  diagnostic  criteria  for  schizophrenia  appear  to  be  used  in 
Europe  and  America,  but  it  is  not  at  all  clear  how  much  overlap  there  actually 
is.   Even  in  the  same  psychiatric  facility,  there  often  appear  to  be  differences 
in  criteria  used  by  different  staff  members.   In  addition,  many  prominent 
psychiatrists  have  contended  for  years  that  schizophrenia  is  a  heterogeneous 
group  of  disorders,  with  some  features  that  are  on  opposite  sides  of  the  normal 
range.   Given  vague  or  unspecified  criteria  for  a  divergent  cluster  of  dis- 
orders, one  should  not  be  surprised  that  research  on  etlologlc  factors,  for 
example,  remains  at  a  preliminary  level.   There  can  be  little  consensus  among 
the  investigators  about  the  meanlngfulness  of  findings  which  are  based  on  such 
muddy  diagnostic  and  sampling  procedures. 

An  effort  to  correct  this  deficiency  Is  taking  place  in  the  newly  con- 
stituted Unit  on  Psychiatric  Assessment,  under  Dr.  John  Strauss.  Methods  for 
systematically  evaluating  symptomatic  and  social  functioning  of  schizophrenics 
are  being  developed  as  a  major  international  research  effort  conducted  under 
the  auspices  of  the  World  Health  Organization  and  supported  by  the  National 
Institute  of  Mental  Health.  Drs.  Strauss,  Wynne,  and  Dent,  in  the  Adult  Psy- 
chiatry Branch,  have  contributed  actively  to  the  planning  of  this  study  and 
to  the  development  of  the  research  Instruments  used.  Having  organized  a 
United  States  Field  Research  Center  for  this  study  in  Prince  George's  County, 
Maryland,  they  are  currently  making  efforts  to  expand  the  research  sampling  of 
psychiatric  patients  who  reside  in  that  county.   Similar  centers  in  seven  other 
countries,  representing  a  wide  diversity  of  cultural  settings  and  psychiatric 
orientations,  have  been  organized.   By  actual  meetings  of  the  investigators 
from  the  various  centers  and  by  exchange  of  research  data,  problems  of  achiev- 
ing diagnostic  reliability  despite  differences  in  the  culture  of  patients  and 
the  psychiatrists,  are  being  directly  studied. 

Data  from  the  first  sample  of  25  patients  seen  in  each  country  were 
reviewed  at  a  meeting  of  the  WHO  investigators  in  Geneva  in  November,  1967.  A 
final  revision  of  the  Interview  schedules  to  be  used  has  now  been  made.   These 
schedules  Include  a  Present-State  Examination,  a  Psychiatric  History  form,  and 
a  Social  Description  form,  each  arranged  so  that  coded  data  can  be  obtained 
and  made  available  for  computerized  examination.   Data  collection  from  a 
larger  total  sample  of  1,000  patients  from  all  centers  was  begun  on  April  1, 
1968  using  the  new  schedules. 

In  the  Adult  Psychiatry  Branch  Field  Research  Center  of  the  WHO-NIMH 
project,  the  sample  of  125-150  patients,  to  be  collected  in  1968-69,  will  be 
used  not  only  to  supply  data  for  the  World  Health  Organization  study,  but 
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also  as  a  source  of  information  on  other  important  variables  in  mental  ill- 
ness that  need  to  be  compared  to  the  different  symptom  pictures  and  social 
functioning  of  patients.   Speech  samples  and  brief  versions  of  the  Rorschach 
test  will  be  obtained  from  all  patients  to  provide  information  on  the  rela- 
tionship between  communicational  and  thinking  disorders,  on  the  one  hand,  and 
symptom  pictures  and  social  functioning,  on  the  other  hand.   In  this  study, 
the  techniques  of  Rorschach  analysis  developed  by  Wynne  and  Singer  will  be 
applied  to  describe  the  types  of  communication  and  thought  disorder  that 
these  patients  demonstrate.   Psychophysiological  tests,  developed  by  Dr. 
Julian  Silverman  of  this  Branch  and  by  others,  will  be  performed  on  these 
patients  to  obtain  more  information  on  the  relationship  between  certain  S3raap- 
tom  pictures,  social  functioning,  and  psychophysiological  measures  than  has 
previously  been  obtained.   Creatine  kinase  and  aldolase  assays  will  also  be 
obtained  on  a  sample  of  patients  seen  in  the  WHO-NIMH  study  to  clarify  further 
the  relationship  of  the  elevation  of  these  enzymes,  which  have  been  found  in 
certain  instances  of  acute  psychotic  states,  to  particular  symptom  pictures. 
This  will  allow  a  more  precise  description  of  the  kinds  of  psychotic  states 
in  which  these  enzymes  are  elevated  compared  to  those  in  which  they  are  not. 
Close  relatives  of  patients  seen  in  the  WHO  study  will  also  be  interviewed 
with  forms  comparable  to  those  used  with  the  patients  to  determine  those  areas 
in  which  patients'  reporting  of  symptoms  and  social  functioning  compare  closely 
with  reports  of  informants  and  those  areas  in  which  they  do  not.   It  will  also 
be  possible  to  see  from  this  comparative  study  of  patient  and  relative  report- 
ing whether  certain  clinical  pictures  of  patients  are  marked  by  greater  dis- 
crepancy of  reporting  between  patient  and  relative- Informants  than  others. 

Unit  on  Experimental  Group  and  Family  Studies 

The  work  of  Wynne  and  Singer  and  others  strongly  suggests  that  the  "fit" 
between  the  characteristics  of  individuals  in  families  in  groups  is  an  impor- 
tant variable  affecting  whether  stress  and  conflicts  occur.   Enduring  groups 
and  families  constitute  small  social  systems  or  constellations  that  need  to 
be  studied  in  their  own  right  in  addition  to  the  evaluation  of  individuals 
and  their  personalities.   During  recent  years,  a  variety  of  new  experimental 
methods  have  been  devised  for  use  with  groups  and  families.  Dr.  Nathene 
Loveland,  formerly  a  Branch  staff  member,  developed  the  Relation  Rorschach  as 
a  method  for  obtaining  systematic  communication  data  from  family  members  in 
a  variety  of  combinations.   On  a  still  more  rigorous  basis.  Dr.  David  Reiss, 
now  the  Head  of  the  Unit  on  Experimental  Group  and  Family  Studies,  has  ingeni- 
ously devised  a  series  of  methods  for  studying  interaction,  communication,  and 
other  interpersonal  processes  with  techniques  which  allow  the  specific  evalua- 
tion of  operationally  defined  variables.   This  approach  is  possible  through 
setting  up  procedures  in  which  the  varieties  of  interaction  between  persons 
is  experimentally  limited,  controlled,  and  measured.  A  sophisticated  use  of 
computer  techniques  is  necessary  to  cope  with  rapidly  occurring  processes  in 
interpersonal  experiments.   Not  only  are  a  number  of  Important  clinical  impres- 
sions testable  for  the  first  time  with  these  methods,  but  also  Dr.  Reiss  has 
been  able  to  generate  new,  more  detailed  concepts  about  interaction  using 
these  approaches. 

One  of  the  objectives  of  this  Unit  has  been  to  formulate  a  consistent, 
testable  theory  of  family  interaction  in  the  laboratory  setting  emphasizing 
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in  particular  the  ways  in  which  family  members  share  a  common  experience  of 
their  environment  and, how,  in  turn,  this  consensual  experience  regulates  their 
interaction.  Further,  the  Unit  has  elaborated  objective  methods  for  direct- 
ly studying  family  interaction  in  ways  which  permit  comparison  of  families 
along  several  fundamental  dimensions.  Dr.  Reiss  predicted  that  families  will 
differ  in  how  they  perceive  problem-solving  situations  and  how  they  make  use 
of  information  which  they  can  obtain  from  one  another  and  from  the  "outer"  en- 
vironment, which  includes  the  experimenter. 

Two  extremes  were  postulated;  some  families  perceive  the  problem  as 
"out  there,"  subject  to  lawful  and  objective  solution  and  requiring  sensitive 
and  inventive  use  of  all  the  information  available.  Presumably,  although  not 
directly  tested,  these  families  in  their  everyday  lives  -  in  a  variety  of  ways  - 
actively  explore  and  master  their  environments.   In  the  experimental  situations 
devised  by  Dr.  Reiss,  members  of  normal  families  use  the  information  obtained 
from  one  another  for  a  continuing  problem  exploration  of  their  own. 

Other  families  experience  the  problem  as  "in  here."  They  see  the  analy- 
sis and  solution  of  the  problem,  not  as  an  end  in  itself,  but  simply  as  a 
means  to  maintain  the  family  at  a  desired  level  of  cohesion  and  stability. 
In  the  experimental  setting,  the  families  of  schizophrenics  strive  to  maintain 
a  stable  problem  solution  which  leads  them  to  set  aside  contradictory  evidence 
that  further  problem  exploration  would  reveal.  However,  both  the  families  of 
schizophrenics  and  families  with  a  normal  offspring  keep  continuously  abreast 
of  the  percepts  and  contents  being  formed  by  individual  members,  unlike  the 
families  with  a  delinquent  offspring. 

Dr.  Reiss  has  worked  in  the  past  year  with  three  experimental  approaches 
to  test  this  conceptual  model.  These  include:   (1)  a  card  sorting  task  in 
which  families  are  asked  to  work  together  on  a  problem  to  which  their  indi- 
vidual solutions  can  vary  over  time  as  a  result  of  family  interaction;   (2) 
a  psycholinguistic  analysis  of  disrupted  speech  and  the  ways  in  which  patterns 
of  speech  fluency  and  disruption  serve,  on  a  moment -by-moment  level,  to  regu- 
late family  interaction;  and  (3)  the  exchange  of  information  between  family, 
members  only  through  teletjrped  messages,  permitting  rapid,  precise  information 
exchange  which  can  be  regulated  with  a  computer  program.  The  latter  provides 
a  means  for  progressively  isolating  family  members  from  each  other,  first 
from  the  knowledge  of  who  in  the  family  provided  him  with  information  about 
the  problem,  and  secondly,  from  any  information  from  the  family  whatsoever. 
It  was  predicted  that  in  families  oriented  to  the  problem  as  "out  there," 
information  will  be  utilized  regardless  of  its  source.   In  the  "in  here" 
oriented  families,  information  utilization  will  depend  on  its  source. 

In  related  statistical  work  on  data  collected  in  previous  experiments 
by  Dr.  Reiss,  factor  analysis  was  used  to  derive  four  dimensions  for  dis- 
tinguishing families;  particularly  their  experience  of  themselves  in  rela- 
tionship to  the  environment.  At  least  two  of  these  dimensions  were  replicated 
in  the  card-sorting  experiment. 

Having  established  a  number  of  methodologic  principles.  Dr.  Reiss  has 
been  able  to  move  into  a  wide  variety  of  further  experiments.  These  Include 
the  study  of  the  effects  of  medication  given  to  one  family  member  on  the 
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interaction  of  the  family  as  a  social  unit.  Another  experiment  studies  the 
relation  of  family  interaction  to  the  perceptual  and  cognitive  abilities  of 
family  members  studied  with  the  techniques  developed  by  Dr.  Silverman  in  the 
Branch.  Also  underway  in  collaboration  with  Dr.  Richard  Almond  is  a  study 
of  the  kinds  of  interaction  which  take  place  between  psychiatric  ward  per- 
sonnel -  nurse,  doctor,  and  patient  -  in  the  laboratory  setting.   It  has  been 
hypothesized  that  the  values  held  by  these  members  of  the  psychiatric  treat- 
ment team  will  measurably  affect  how  they  solve  problems  in  interaction  to- 
gether. This  experiment  provides  a  way  of  evaluating  the  processes  by  which 
patients  become  acculturated  to  the  value  system  of  the  psychiatric  ward. 
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Section  on  Perceptual  and  Cognitive  Studies 

One  of  the  two  new  Sections  created  during  the  past  year  Is  the  Section 
on  Perceptual  and  Cognitive  Studies  under  Dr.  Julian  Silverman.   As  has  already 
been  Indicated  In  this  report,  the  methods  used  In  this  Section  are  finding 
wide  applicability  in  the  research  of  other  staff  members.   Dr.  Silverman's 
systematic  studies  of  the  relationships  between  sensory,  perceptual,  cognitive, 
and  physiologic  variables  have  suggested  a  new  approach  to  research  in  person- 
ality and  psychopathology.   The  research  is  especially  relevant  to  the  under- 
standing of  schizophrenic  processes,  but  places  these  in  a  broader  frame  of 
reference  that  includes  normals,  depressives,  and  endocrine  patients.   By 
examining  performance  on  large  batteries  of  laboratory  tests  and  also  on  per- 
sonality tests,  information  is  obtained  on  Individual  types  of  psychological 
and  physiologic  reaction  patterns  and  the  response  mechanisms  which  underlie 
them. 

Several  major  concerns  in  this  research  program  are:   (la)  The  examina- 
tion of  certain  criterial  dimensions  upon  which  diagnostic  evaluations  are 
based  and  (b)  the  reformulation  of  these  criteria  in  accord  with  laboratory 
analyses  of  sensory,  perceptual  and  physiologic  behavior  patterns.   Thus,  for 
example,  a  key  psychological  construct  -  "scanning  control"  -  has  been  shown 
to  be  systematically  related  to  a  physiologic  response,  saccadic  eye-movement 
rate.   "Stimulus  intensity  control,"  another  important  psychological  construct, 
has  been  shown  to  be  related  to  sensory  thresholds  and  cortical  evoked  poten- 
tial patterns.  Dr.  Monte  Buchsbaum  of  the  Laboratory  of  Psychology  has  joined 
with  Dr.  Silverman  in  these  studies.   (2)  The  study  of  sensory-perceptual 
response  patterns  in  prototypes  of  schizophrenia  using  factor  analytic  and 
cluster -analytic  techniques.   (3)  Studies  of  adrenal  cortical  functioning 
and  other  hormone  producing  systems,  and  sensory-perceptual  experience  in 
schizophrenics,  depressives,  and  nonpsychiatrlc  medical  patients.   (4)  The 
study  of  "cognitive  styles"  of  psychotherapists  and  their  patients  In  relation 
to  such  criteria  as  communication  success  and  patient  improvement.   (5)  The 
study  of  the  effect  of  psychoactive  drugs  such  as  LSD  and  amphetamine,  on 
individuals  with  different  cognitive  styles,  a  project  carried  out  collabora- 
tively by  a  number  of  staff  members  with  a  small  sample  of  carefully  evaluated 
chronic  LSD  users.   (6)  The  study  of  differences  in  problem-solving  character- 
istics of  families,  as  evaluated  by  Dr.  Relss,  in  relation  to  the  individual 
members'  cognitive  style.   (7)  The  study  of  the  effect  of  phenothiazlne  medi- 
cation on  schizophrenic  patients  who  differ  on  neurophyslologlc  tests  of 
cognitive  style. 
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Section  on  Clinical  Psychology 

During  the  past  year,  the  Clinical  Psychology  Unit  has  been  reorganized 
Into  a  Section  on  Clinical  Psychology,  with  Dr.  Winfield  Scott  as  Chief.   In 
addition  to  Dr.  Scott,  who  began  full-time  work  in  July,  1967,  there  are  tvo 
psychologists  in  the  Section:  Miss  Elizabeth  Sherwood,  and  Dr.  Edward  Donnel- 
ly, formerly  Chief  Psychologist  at  the  National  Training  School  for  Boys,  who 
joined  the  staff  in  January,  1968.  There  were  two  major  functions  of  the 
Clinical  Psychology  Unit,  which  had  been  under  the  direction  of  Dr.  Nathene 
Loveland.   One  was  to  accumulate  psychological  test  materials  on  individual 
patients,  family  members,  and  normal  controls,  and,  through  the  Relation  Ror- 
schach, on  spouses,  families,  and  other  groups  of  subjects.   The  data  were 
made  available  to  Dr.  Wynne  and  Dr.  Singer  as  well  as  other  members  of  the 
Branch  for  use  as  research  data.  The  second  function  -  work  which  has  been 
accomplished  by  Dr.  Loveland  -  was  to  develop  the  Relation  Rorschach  as  a  clini- 
cal Instrument  and  to  develop  a  scoring  system  for  it.   This  work  was  brought 
to  completion  by  Dr.  Loveland  before  her  departure  and  has  now  been  published. 

Under  the  direction  of  Dr.  Scott,  and  with  reorganization  of  the  Unit 
into  a  Section  on  Clinical  Psychology,  there  has  been  a  redefinition  of  func- 
tions.  A  clinical  service  has  been  established,  so  that  upon  request  from 
psychiatrists,  clinical  formulations  are  offered  from  psychological  tests  on 
index  patients  and  family  members  who  are  in  family  therapy.   Clinical  formu- 
lations are  also  offered  upon  request  on  families  from  the  Relation  Rorschach. 
Diagnostic  services  are  available  for  patients  and  family  members  routinely 
tested  for  research  purposes  in  the  Section  on  Personality  Development  and 
in  the  Family  Studies  Section  for  the  Short-Term  and  Under achievers  projects. 
Clinical  services  are  also  available  for  patients  on  projects  where  patients 
are  not  routinely  tested  for  research  purposes.  Including  the  Sleep  and  Psycho- 
somatic projects. 

The  large  program  of  psychological  testing  for  research  purposes,  begun 
by  Dr.  Loveland,  has  continued  during  the  past  year.  Approximately  145  cases 
were  tested  between  July  1,  1967  and  June  30,  1968.  This  testing  includes 
assessment  of  personality  and  intellectual  functioning  and,  where  families 
are  involved.  Includes  administration  of  the  Family  and  Spouse  Rorschach. 
This  testing  will  continue  during  the  coming  year.   It  is  anticipated  that 
it  will  be  extended  to  include  several  families  in  which  there  is  no  psychia- 
tric disturbance,  but  in  which  there  is  an  offspring  with  a  diagnosis  of 
uric  aciduria,  a  genetically-determined  illness  in  which  there  is  compulsive 
self-mutllative  behavior.   This  group  of  families  may  serve  as  a  contrast 
group  for  others  in  which  there  is  functionally  determined  psychiatric 
disturbance  in  an  offspring. 

With  the  completion  of  the  Relation  Rorschach  project,  members  of  the 
Section  are  now  involved  in  a  group  of  other  research  projects,  all  of  which  are 
collaborative  with  members  of  other  Sections,  and  all  of  which  involve  the  use 
of  clinical  psychological  tests  as  research  instruments  or  as  sources  of  re- 
search hypotheses.   The  projects  are  briefly  described  below. 

(1)   Studies  of  Disturbed  Adolescents:  Dr.  Scott,  Dr.  Shapiro,  and 
other  members  of  the  Section  on  Personality  Development  are  collaborating  in 
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a  study  of  scylistic  and  dynamic  aspects  of  personality  disturbance  In  adoles- 
cents. Psychological  tests  have  been  used  as  a  source  of  data  about  relation- 
ships between  parental  adaptive  and  defensive  styles  and  psychopathology  In 
an  adolescent  offspring.   The  project  has  involved  the  intensive  study,  in  a 
series  of  families,  of  the  effect  of  parental  delineations  of  the  adolescent 
on  his  behavior  and  identity  formation. 

During  the  coming  year,  a  hypothesis  will  be  tested  on  a  group  of  parents 
of  adolescents  with  acting-out  character  disorders,  who  will  be  contrasted  with 
parents  of  adolescents  with  constricted  character  disorders  and  parents  of 
schizophrenics.  This  h3rpothesis  is  that  parents  of  acting-out  character  dis- 
orders will  more  frequently  perceive  movement  in  the  Rorschach,  but  describe 
it  with  lower  degrees  of  animation  than  contrasting  groups  of  parents.   Some 
general  notions  Involved  in  casting  this  hypothesis  are  that  "movement"  re- 
sponses on  the  Rorschach  Involve  the  expression  of  Impulses,  and  that  high 
degrees  of  animation  Imply  that  the  subject  has  the  sense  of  authorship  of  the 
impulse  and  control  over  its  expression.  A  fourteen-polnt  "animation  scale" 
has  been  devised  to  apply  to  Rorschach  responses,  ranging  from  "inanimate- 
immobile"  through  "inanimate-mobile,  responsive  to  human  control,"  through 
"animal-mobile"  to  "humans  seen  in  interaction."  The  purpose  of  the  research 
is  to  develop  a  theory  about  "acting-out"  as  a  symptomatic  life  style. 

(2)  Studies  of  Response  Dispositions  in  Relation  to  Psvcholinguistlc 
Patterns;  These  studies  are  being  undertaken  with  Dr.  Scott  and  Dr.  Ulatowska 
in  collaboration  with  Dr.  Wynne.  As  described  above,  in  summarizing  the  work  of 
Drs.  Wynne  and  Silverman  on  schizophrenics.  Individual  differences  can  be  demo- 
strated  among  subjects  in  their  sensitivity  to  external  stimuli  and  perceptual 
responses.  Within  groups  of  subjects  such  as  habitual  users  of  LSD,  normal 
volunteers  and  psychiatric  patients,  different  "response  dispositions"  are 
noted  on  laboratory  measures  of  reduction-augmentation,  anchorlng-nonanchoring 
and  sensitivity-lnsensltivity.   While  sensitive  subjects  tend  to  reduce  and 
anchor,  insensitive  subjects  tend  to  augment  and  to  be  nonanchorers .   These 
response  dispositions  may  represent  fundamental  perimeters  of  perception  and 
cognition.   Neither  cluster  of  tendencies  is  unique  to  any  group,  although 
schizophrenic  subjects  fall  toward  the  extremes  of  both  tendencies.   There 
appears  to  be  a  relationship  between  response  dispositions,  on  the  one  hand, 
and  specific  psycholinguistlc  features  in  Rorschachs  and  other  speech  samples. 
This  fresh  approach  appears  to  be  both  methodologically  and  conceptually 
promising. 

Among  the  other  collaborative  studies  being  carried  out  by  Dr.  Scott 
and  members  of  this  Section  are:  A  longitudinal  predictive  study  of  the  psy- 
chological and  social  functioning  five  years  hence  of  a  group  of  underachieving 
adolescents,  based  on  current  psychological  test  functioning.   This  project 
is  being  done  in  collaboration  with  Dr.  Helm  Stierlin.   Second,  a  psychologi- 
cal evaluation  of  patients  with  temporal  lobe  damage  is  being  carried  out  in 
collaboration  with  Dr.  Ralph  Wadeson  and  Dr.  Maitland  Baldwin  of  NINDB,  and 
will  study  the  effects  on  personality  and  intellectual  functioning  of  temporal 
lobe  damage.   It  is  proposed  to  study  sets  of  identical  twins,  one  member  of 
which  has  medically  uncontrollable  temporal  lobe  seizures  and  the  other  member 
of  which  does  not  evidence  CNS  Impairment.   The  study  will  involve  a  comparison 
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of  twins  on  the  basis  of  neurological  examination,  clinical  observation,  and 
psychological  evaluation  of  personality.  Intellectual,  and  CNS  functioning. 
A  further  collaborative  study,  conducted  by  Miss  Sherwood,  Is  a  psychological 
study  of  patients  with  Bechet's  Disease,  a  syndrome  which  Includes  both 
neurological  and  dental  abnormalities. 
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FAMILY  STUDIES  SECTION 

The  Family  Studies  Section  at  present  has  two  quite  separate  groups  of 
families  being  studied  Intensively,  with  distinct  projects  utilizing  these  two 
groups  of  patients.   These  are  Dr.  Helm  Stlerlln's  study  of  the  Separation 
Process  In  Adolescents  and  their  Families,  which  utilizes  a  highly  selected 
out-patient  group  of  school  underachlevers,  and  Dr.  Juliana  Day  Franz's  re- 
search program  which  studies  families  of  a  highly  unselected  population  of 
hospitalized  schizophrenics.   In  both  of  these  projects,  the  families  are 
studied  and  treated  for  not  more  than  two  or  three  months.  As  a  comparison, 
particularly  for  Dr.  Franz's  project,  there  Is  a  small  group  of  families  that 
are  studied  Intensively  In  long-term  family  therapy. 

This  year.  Dr.  Franz  has  attempted  to  expand  the  variety  of  families 
of  schizophrenics  seen  In  the  Family  Studies  Section  In  order  to  see  If  fami- 
lies of  schizophrenics  can  be  found  in  which  there  are  features  that  do  not 
support  the  hypotheses  which  have  been  developed  about  these  families  over  the 
years  in  the  Branch  program.   The  broadened  sample  of  families  in  this  short- 
term  project  has  allowed  for  the  inclusion  of,  for  example,  broken  families, 
families  with  some  adopted  children,  a  step-parent,  and  patients  with  less 
clearly  diagnosed  schizophrenic  illnesses. 

A  dozen  families  have  been  treated  and  studied  this  year  in  the  short- 
term  program.  So  far,  these  studies  suggest  that  families  that  are  no  longer 
intact  (due  to  parental  divorce,  marriage  of  the  offspring,  or  merely  geogra- 
phical separation,  etc.)  are  comparable  to  the  intact  families  of  the  schizo- 
phrenic that  have  been  studied  in  the  past:   they  can  neither  maintain  close- 
ness nor  can  they  fully  separate  psychologically.  Another  recent  area  of 
Interest  has  been  with  mid-adolescent  boys  who  are  either  schizoid  or  have 
schizophrenic  reactions  coupled  with  apparent  delinquent  behavior.   The 
family  communication  patterns  appear  similar  to  those  of  families  of  typical 
schizophrenics  which  have  been  studied  in  the  past.  Whether  these  are  patients 
who  will  become  more  precisely  and  rigidly  schizophrenic  in  several  years  is 
a  researchable  question  for  further  study. 

It  is  planned  to  continue  the  short-term  project  in  the  same  form  for 
another  year.  After  this,  the  criteria  may  again  be  narrowed  to  study  one  or 
more  of  the  groups  within  this  enlarged  sample  of  families,  for  example, 
separated  families,  families  with  one  or  more  adopted  children,  or  families 
where  the  diagnosis  of  the  adolescent  is  schizoid  with  psychopathic  trends. 

Dr.  Helm  Stierlln,  with  Dr.  Stephen  Cronln,  have  been  investigating 
the  adolescent's  separation  process  in  the  light  of  insights  about  family 
structure  and  functioning  which  have  accumulated  over  the  last  15  years.   In 
focusing  on  the  separation  process,  the  project  tries  to  gain  a  better  under- 
standing of  how  certain  adolescents  who  appear  as  high  risks  for  emotional 
disturbance  become  seriously  schizophrenic  or  sociopathic  while  others  do  not. 
Also,  the  study  focuses  on  how  the  avoidance  of  a  major  psychotic  or  socio- 
pathic disaster  might  have  been  bought  at  the  price  of  personality  constric- 
tion.  In  order  to  bring  to  light  relevant  differentiating  factors,  longi- 
tudinal predictions  are  made  from  different  sets  of  data  which  can  later  be 
compared.   These  predictions  are,  on  the  one  hand,  based  upon  those  family 
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features  which  are  clinically  observable  and  are  assumed  to  have  lasting 
and  structuring  impact  on  the  individual.   On  the  other  hand,  they  are  made 
independently  from  those  presinnably  lasting  and  structured  traits  which  are 
revealed  through  Rorschach  protocols.   In  addition,  the  study  utilizes  data 
obtained  from  the  Consensus  (Relation)  Rorschach,  from  art  evaluations 
(Mrs.  Kwiatkowska) ,  from  an  assessment  of  perceptual  and  cognitive  functioning 
(Dr.  Silverman),  and  from  family  communication  patterns  as  investigated  by  Dr. 
David  Relss.  A  family  with  a  high  risk  adolescent  at  the  age  of  15  or  16 
is  admitted  for  a  three-month  outpatient  family  therapy  program.   During 
this  time,  the  family  communication  patterns,  family  alignments,  family  boun- 
daries, and  the  family's  response  to  family  therapy  are  assessed.   In  the 
last  year,  unbroken  families  with  adolescent  boys  have  been  admitted.   In  the 
coming  year,  unbroken  families  with  girls  of  the  same  age  range  will  be  accep- 
ted.  Thereafter,  the  study  is  expected  to  encompass  also  broken  families  and 
families  of  non-middle-class  background. 

In  a  conceptual  study.  Dr.  Stierlln  has  sought  to  contribute  to  the  theory 
of  dyadic  relationships.   In  elaborating  the  dyadic  model,  he  also  hopes  to 
clarify  Important  features  of  family  relationships.   This  study  builds  on  a 
wide  range  of  ideas  and  findings  as  reported  in  the  literature  on  human  rela- 
tionships, but  relies  also  on  the  clinical  experience  and  observation  provided 
through  the  treatment  services  of  the  Adult  Psychiatry  Branch.  In  the  past 
year,  the  major  focus  has  been  on  the  differences  between  short-term  and  long- 
term  relationships  and,  in  particular,  on  the  importance  of  subjective  time 
expectations  of  both  therapist  and  patient.  Also,  analytic  object  relations 
theory  has  been  under  review,  and  the  concept  of  "inner  object  functions"  as 
comparable  to,  but  not  Identical  with,  "ego  functions"  has  been  elaborated. 
Other  conceptual  Issues  such  as  the  notion  of  "schizoid  empathy"  and  the  role 
of  delusions  in  personal  relationships  have  been  dealt  with  also. 

Mrs.  Hanna  Kwiatkowska ' s  family  research  utilizing  the  Family  Art  Evalu- 
tion  has  a  special  position  in  the  Section  because  it  is  used  with  all  three 
groups  of  families  as  well  as  with  the  Section  on  Twin  and  Sibling  Studies  and 
the  Personality  Development  Section.   It  can  provide  comparisons  of  all  families 
studied  in  the  Adult  Psychiatry  Branch.  Individual  and  family  psychopathology 
is  revealed;  this  is  of  particular  clinical  value  in  the  short-term  project 
and  in  the  Personality  Development  Section  where  the  art  evaluation  findings 
assist  the  family  treatment  as  well  as  the  research.   In  other  programs,  the 
art  evaluation  is  made  blindly,  is  separated  from  the  clinical  planning,  and 
is  used  predlctlvely. 

The  family  art  evaluations  during  this  year  have  led  Mrs.  Kwiatkowska 
to  note  particularly  the  mother's  style  of  offering  explanations  of  the 
procedure  to  her  children.   The  degree  of  ungivlngness  and  the  quality  of 
meaningless  or  erroneous  explanation  can  be  related  to  the  severity  of  schizo- 
phrenic disturbance  in  the  offspring.   These  observations  are  being  compared 
with  Interview  data  obtained  by  Dr.  Franz  on  maternal  reactions  of  depriva- 
tion during  the  "oral"  period  of  the  infant's  development. 
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Mrs.  Kwiatkowska  also  has  been  conducting  two  research  projects,  one  In 
the  final  phase  and  another  Just  being  initiated.  The  former  attempts  to 
evaluate  changes  associated  with  long-term  family  art  therapy.  Several  psy- 
chiatrists and  analysts  collaborated.  They  were  given  a  series  of  pictures 
doPH  by  the  family  members  without  any  other  information  and  were  asked  to 
draw  conclusions  regarding  family  dynamics  and  roles,  and  to  give  diagnostic 
Impressions.  Thus  far,  their  inferences  have  been  exceedingly  accurate,  thus 
suggesting  that  graphic  expression  is  a  powerful  tool  for  communication  by  the 
schizophrenic  and  his  family.   Secondly,  she  is  engaged  in  developing  a  rating 
system  for  the  comparison  of  the  art  productions  of  families  with  different 
types  of  mental  disorders,  in  collaboration  with  Dr.  James  Dent. 
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Section  on  Personality  Development 

In  the  Section  on  Personality  Development,  Dr.  Roger  Shapiro  and 
his  group  have  continued  to  Investigate  the  family  of  the  disturbed  adolescent. 
During  the  past  year  this  group  has  worked  Intensively  In  the  analysis  and 
Integration  of  data  from  5  families  selected  from  a  series  of  40  as  represent- 
ative of  the  range  of  disturbance  In  adolescence  which  this  group  has  studied. 

Formulations  of  adolescent  development  In  this  study  are  In  part 
derived  from  psychoanalytic  ego  psychology.   In  addition,  concepts  have  been 
developed  which  allow  understanding  of  adolescent  disturbance  through  Investi- 
gation of  family  dynamics.   Formulations  of  family  dynamics  have  led  to 
specification  of  the  covert,  Implicit,  or  "unconscious"  assumptions  made  by 
family  systems  similar  to  Blon's  specifications  about  the  "unconscious" 
assumptions  made  by  small  groups.   This  has  been  particularly  fruitful  In 
conceptualizing  conjoint  family  treatment.   Dr.  Shapiro  has  been  able  to 
bring  Into  the  family  treatment  program  techniques  which  he  has  helped 
develop  as  a  staff  member  of  the  Washington  School  of  Psychiatry-Tavlstock 
Institute  group  relations  conferences.  An  Increasingly  sophisticated 
understanding  of  the  dynamics  of  families  in  therapy  has  resulted,  thus 
steadily  strengthening  the  clinical  care  aspects  of  the  program.  At  the 
same  time  this  understanding  of  family  dyoamics  has  been  useful  in  organizing 
research  observations  of  family  interaction.  Formulations  about  utnderlying 
assimptlons  made  by  families  are  especially  derived  from  study  of  parental 
definitions  of  the  adolescent  which  tend  to  keep  him  in  fixed  roles.   There- 
fore, the  family  interactions  selected  for  intensive  study  by  this  research 
group  are  those  containing  behaviors  which  communicate  parental  views  and 
definitions  of  the  adolescent.   These  behaviors  are  called  "delineations." 
They  are  behaviors  in  which  the  parent's  mental  representation  of  the 
adolescent  is  communicated  to  him  explicitly  or  implicitly.   It  Is  hypothesized 
that  dynamic  aspects  of  the  parent's  relationship  to  the  adolescent  are 
Important  determinants  of  delineations.   Frequently  delineations  are  observed 
to  be  distorted,  stereotyped,  contradictory,  or  otherwise  Incongruent  with 
the  range  of  behaviors  manifested  by  the  adolescent.   It  is  hypothesized 
that  these  delineations  are  defensive  aspects  of  parental  personality 
functioning  rather  than  simple  responses  to  the  current  characteristics  of 
the  adolescent.  And  it  Is  further  hypothesized  that  defensive  delineations, 
determined  by  dynamic  conflict  and  defense  in  the  parent,  hold  the  child 
and  adolescent  in  relatively  fixed  roles  through  development  with  Important 
consequences  for  his  identity  formation. 

Formulation  of  the  dynamics  of  delineations  is  made  from  direct 
observations  of  family  interaction  in  Conjoint  therapy  and  from  research 
assessments  of  the  parents'  individual  dynamics  and  defensive  structure. 
In  these  families  delineations  are  frequently  found  to  be  shaped  by  projection 
Into  the  adolescent  of  aspects  of  the  parent's  personality  which  he  or  she 
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denies  and  dissociates,  but  for  which  there  is  observable  evidence.  When 
the  adolescent  behaves  in  accord  with  these  parental  attributions,  the 
parent's  unconscious  identification  with  the  behavior  of  the  adolescent 
appears  to  reinforce  and  perpetuate  the  behavior.   Thus  projective  identi- 
fication in  the  parent-adolescent  relationship  can  be  highly  relevant  to 
the  ego  functioning  of  each.   Dr.  John  Zinner  has  been  particularly 
occupied  with  analyses  of  interactions  in  these  families  and  development 
of  criteria  which  support  inferences  of  projective  identification  in 
delineations . 

Study  of  the  dynamic  aspects  of  defensive  delineations  within  a 
family  provides  a  focus  for  characterizing  areas  of  conflict  and  defense 
in  the  family  as  a  group.   It  is  especially  possible  to  formulate  family 
dynamics  in  terms  of  the  parental  personality  characteristics  which  are 
related  to  the  identity  problem  of  the  adolescent. 

Defensive  delineations  are  also  investigated  with  regard  to  their 
formal  structure,  in  both  their  cognitive  and  their  communicational 
characteristics.   Formal  aspects  of  communication  in  these  families  are 
defined  through  analysis  of  the  range  of  communicational  styles  found  in 
those  family  interactions  containing  delineations.   Characteristics  of 
cognition  in  each  family  member  can  also  be  fonnulated  from  these  data. 
Dr.  John  Strauss  has  developed  methods  for  assessment  of  formal  character- 
istics of  communication  in  family  interactions  containing  delineations  and 
in  interviews  with  individual  family  members.   This  year  he  has  done  extensive 
analysis  of  material  from  the  families  currently  being  studied. 

Dr.  Winfield  Scott  has  developed  methods  for  assessment  of  character- 
istics of  perceptual  and  cognitive  style  in  the  Rorschach  of  individual  family 
members  and  in  the  family  Rorschach.   He  has  developed  these  methods  over 
the  past  several  years  and  has  this  year  worked  intensively  on  the  material 
of  families  who  are  under  special  study  in  this  Section. 

A  distinctive  aspect  of  the  program  in  this  Section  is  its  emphasis 
upon  how  adolescent  identity  formation  is  related  to  the  parental  delineations 
or  images  of  the  adolescent  and  to  the  adolescent's  internalizations  of  these 
parental  delineations. 
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Section  on  Twin  and  Sibling  Studies 

During  the  past  year.  Dr.  William  Pollin,  Dr.  James  R.  Stabenau  and 
the  staff  of  the  Section  on  Twin  and  Sibling  Studies  have  moved  forward  with 
the  study  of  identical  twins  discordant  for  schizophrenia.  The  past  year's 
work  has  tended  to  confirm  the  conclusions  reached  previously  in  defining  the 
picture  of  those  personal  and  family  characteristics  which  differentiate  the 
pre-illness  life  history  of  the  schizophrenic  from  that  of  the  non-schizo- 
phrenic co-twin.  Accordingly,  the  Section  is  beginning  to  change  the  focus 
of  its  activities  and  its  goals  to  the  next  question,  namely,  which  of  these 
differentiating  characteristics,  if  any,  are  specific  for  schizophrenia  and 
which  of  them,  instead,  are  important  in  the  development  of  general  person- 
ality characteristics. 

The  pre-illness  factors  that  consistently  relate  to  the  schizophrenic 
index  twin  and  not  to  the  control  twin  can  be  summarized  in  terms  of  four 
biological  factors,  three  differential  patterns  of  parent-twin  perception 
and  relationship,  and  ten  life  history  and  pre-illness  personality  factors; 

(1)  The  biological  factors  are:  a)  Less  favored  intrauterine 
development  and  relative  biological  deficiency  at  birth;  b)  minimal  neuro- 
logical deficiency  as  evidenced  by  differences  in  current  neurological 
examination (which  may  bring  about  differences  in  the  capacity  for  focal 
attention  and  other  perceptive  and  cognitive  processes);  c)  differences  in 
protein-bound  iodine  levelsCwhich  some  evidence  indicates  may  well  have  been 
present  at  birth  and  may  have  had  some  impact  upon  the  degree  of  differen- 
tiation of  the  CN^;  and  d)  differences  in  the  lactate/pyruvate  ratio  of 
Frohman(which  may  reflect  the  presence  of  some  abnormal  protein  or  be  an 
indirect  sequelae  of  the  illnes^. 

(2)  The  differentiating  patterns  of  intrafamilial  relationships 
include:   a)  The  lower  birth  weight  twin  was  viewed  as  more  vulnerable  and 
weaker;  b)  this  twin  was  the  one  with  whom  the  parents,  particularly  the 
mother,  became  more  involved;  c)  there  is  greater  ambivalence,  anxiety, 
uncertainty,  and  unresolved  conflict  present  in  the  parental  relationship 
with  the  vulnerable,  weaker  twin,  who  is  therefore  presented  with  a  different 
model  for  identification. 

(3)  Pre-illness  personality  differences  between  the  schizophrenic 
index  twin  and  the  co-twin  have  been  noted  in  the  following  areas:  a)  Fear- 
fulness  or  courage;  b)  competence;  c)  dependence;  d)  compliance;  e)  dominance; 
f)  self-image;  g)  differentiation;  h)  relatedness;  i)  openness;  and  j) 
satisfaction  and  frustration.  It  should  be  pointed  out  that  a  number  of  our 
psychological  tests,  as  well  as  our  psychiatric  interviews,  are  still  in  the 
process  of  analysis. 

A  number  of  similar  observations  and  comparisons  have  been  described  in 
the  literature  in  studies  of  discordant  siblings  and  other  non-twin  popu- 
lations. Thus,  there  is  some  reason  to  anticipate  that  some  of  these  findings 
are  relevant  to  schizophrenia  in  general,  and  are  not  limited  to  twin  popu- 
lations. One  of  the  major  current  approaches  to  the  task  of  sorting  out 
which  of  the  findings  are  specifically  relevant  to  schizophrenia  is  based  on 
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a  collaborative  undertaking  under  way  with  the  National  Academy  of  Sciences/ 
National  Research  Coupcil. 

That  agency,  beginning  in  1955,  undertook  to  set  up  a  register 
containing  Army,  V.  A.  and  questionnaire  medical  information  on  all  pairs  of 
male  twins  who  served  in  the  Armed  Forces  during  World  War  II.  Working  with 
data  obtained  from  42  state  vital  statistics  offices,  54,000  eligible  pairs 
of  male  twins  were  located,  and  of  these,  16,000  pairs  were  identified  by  the 
V.A.  as  both  having  served  in  the  Armed  Services.  Since  these  twins  repre- 
sent a  cohort  bom  during  the  decade  of  1917-1927,  they  have  by  now  passed 
through  the  great  bulk  of  the  age  of  risk  for  development  of  schizophrenia. 
Zygosity  information  based  on  fingerprints  and/or  anthropometric  data  is 
available  in  approximately  2/3  of  this  sample.  During  the  past  year  we  were 
able  to  determine  that  338  pairs  of  these  twins  showed  a  diagnosis  of 
schizophrenia  in  one  or  both  members  of  the  pair.  226  of  these  presented 
evidence  concerning  zygosity  and  initial  analysis  indicates  that  13.7%  of 
the  monozygotic  and  4%  of  the  dizygotic  twins  (11/80;  6/146)  were  concordant 
for  schizophrenia. 

These  data  appear  to  demonstrate  that  in  this  sample,  selected  for 
health  (i.e.,  childhood  physical  and/or  psychological  illness  would  have 
excluded  the  pair  from  being  accepted  into  the  Armed  Forces),  the  genetic 
variable  is  responsible  for  only  a  small  part  of  the  variance  with  respect 
to  the  occurrence  of  schizophrenia  (as  indicated  by  the  low  concordance 
rate),  but  is  nonetheless  of  significance  (as  indicated  by  the  fact  that  the 
rate  is  approximately  3%  times  higher  in  the  monozygotic  than  in  the 
dizygotic  twins). 

This  large  systematic  sample  will  be  used  to  test  the  validity  of 
certain  of  the  differentiating  characteristics  described  above.  The  records 
contain  data  concerning  pre-induction  stature,  induction  IQ,  socioeconomic 
class  and  the  like,  which  will  yield  eventually  meaningful  correlations.  A 
greater  interest,  however,  is  in  using  this  sample  as  a  conq)arison  group 
matched  against  other  groups  of  twins  from  the  same  register  who  show  non- 
schizophrenic  but  well-defined  psychopathology,  and,  later,  various  non- 
psychiatric  illnesses.  Small  systematically  selected  sub-samples  of  the 
comparison  groups  will  be  admitted  for  intensive  inpatient  work-up  similar 
to  that  which  is  undertaken  with  families  currently  studied.  In  addition, 
prior  findings  will  be  studied  with  a  field  questionnaire  which  will  make 
it  possible  to  investigate  by  home  visits  and/or  mall,  a  large  proportion, 
if  not  the  entire  sample,  of  twins  culled  from  the  register. 

In  addition  to  determining  the  presence  of  the  differentiating 
biological  variables  described  above,  a  number  of  other  significant  findings 
have  been  emerging  from  the  twin  studies  of  biological  factors.  Three 
biological  systems  showed  no  relationship  to  schizophrenia  in  this  special- 
ized sample:  S^g  macroglobulins,  anti-rabbit  red  cell  hemagglutinin,  and 
3,4  DMPEA.   The  mean  lactate/pyruvate  (L/P)  ratio  values  were  significantly 
different  for  the  index,  when  compared  to  the  co-twin  controls,  when  the 
observed  L/P  values  were  statistically  normalized.   However,  the  finding 
of  a  positive  direct  relationship  between  phenothiazine  intake  and  elevation 
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of  the  L/P  ratio  needs  further  evaluation;  it  may  account  for  a  considerable 
part  of  the  differentiation. 

Protein-bound  iodine  (PBI)  was  found  to  relate  first  to  presence  or 
absence  of  schizophrenia,  and  then  to  birth  weight.  In  a  series  of  23 
pairs  of  adult  monozygotic  twins  a  significant  correlation  was  demonstrated 
between  birth  weight  (a  measure  of  fetal  maturity)  and  adult  protein-bound 
iodine,  (r  =  +0.58,  p<.001).  In  a  sub-sample  of  12  individuals  the 
correlation  between  birth  weight  and  thyroxine-binding  globulin  (TBG)  was 
+0.94,  (p<,001),  T4  (thyroxine  by  column)  and  estimates  of  FTI  (free 
thyroxine  index)  based  on  T3,  an  index  of  unsaturated  thyroxine  binding 
globulin,  and  PBI  did  not  correlate  to  a  significant  degree  with  birth 
weight.  These  data  suggest  that  differences  in  protein  hormonal  binding 
may  be  established  as  a  result  of  intrauterine  factors,  the  effect  of  which 
persists  into  adulthood.  A  relatively  low  intraclass  correlation  for  PBI 
between  twins  and  their  co-twin  (r  =  +0.45);  and  the  higher  variance  within 
these  monozygotic  twin  pairs  (0.81y,g%)  than  between  pairs  (0.66|j,g7o)  suggest 
that  the  effect  of  genetic  similarity  is  not  as  important  a  determinant  for 
PBI  as  individual  non-genetic  differences. 

In  view  of  the  potential  considerable  significance  of  these  findings, 
an  additional  series  of  healthy,  local,  conmunity- resident  twins  was 
obtained  in  which  to  extend  these  observations.  The  series  was  composed  of 
33  monozygotic  and  19  dizygotic  pairs  of  twins,  age  3  to  19;  55  non-twin 
siblings  were  also  studied.  Work-up  included  physical  examination,  detailed 
records  of  birth  and  early  postnatal  health,  evaltiation  of  mother's  health, 
and  blood  tests  for  PBI,  thyroid  binding  globulin,  free  T4  and  28  blood 
group  factors  to  establiish  zygosity.  The  data  are  currently  being  analyzed. 

Another  interest  which  has  moved  forward  during  the  past  year  has  to 
do  with  the  wish  to  observe  first  hand  the  development  of  the  personality 
characteristics  which  have  consistently  differentiated  the  schizophrenic 
from  the  non- schizophrenic  co-twins  in  retrospective  studies.  In  order  to 
accomplish  this  purpose,  a  longitudinal  study  has  begun  wherein  families 
are  studied  in  which  pregnant  women  have  been  told  by  their  obstetricians 
that  they  will  be  having  twins.  After  twins  are  bom,  an  effort  is  made  to 
define  their  earliest  persistent  personality  differences  and  explain  these 
differences  on  the  basis  of  prior  and  ongoing  knowledge  of  differences  in 
birth  events  and  differences  in  intrafamllial  relationships  observed 
contemporaneously  and  prospectively. 

Of  ten  families  referred  thus  far,  studied  with  prenatal  home  visits, 
the  delivery  of  the  twins  was  observed  in  seven  cases,  but  only  two  have 
turned  out  to  be  monozygotic.  These  two,  and  two  dizygotic  pairs,  have 
been  thus  far  involved  in  the  longitudinal  study.  The  work-up  has  included 
placental  analysis  and  compatibility  tests  at  the  George  Washington 
Cytogenetic  Laboratory,  blood  grouping  in  the  NIDR  Genetics  Branch  Lab., 
neurological  examinations,  16mm.  motion  pictures,  hospital  nursery  obser- 
vations and  regular  postnatal  home  visits. 
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These  observations  have  demonstrated  clear  differences  in  three  of 
the  four  families  in  the  relationship  of  the  mother  with  one  twin  compared 
to  the  other.  The  parental  view  and  interaction  with  each  twin  has  been 
observed  to  be  related  to  the  relative  importance  placed  by  the  parents  on 
two  interacting  issues:   the  importance  of  affirming  individuality  versus 
the  importance  of  being  fair  and  completely  just.  Those  parents  to  whom 
individuality  is  important  tend  to  emphasize  differences  between  the  twins; 
those  who  place  more  importance  on  avoiding  being  unfair  to  one  twin  in 
comparison  to  the  other  tend  to  deny  differences.  Further,  the  interview 
material  has  suggested  the  importance  of  the  following  factors  in  deter- 
mining the  parental  view  of  each  twin:  a)  parental  concern  about  individ- 
uality and  ego  boundaries;  b)  parental  concern  about  competition;  c)  a 
sexualized  parental  view  of  each  twin,  with  a  potential  for  projecting 
marital  conflict  onto  the  twins.  With  regard  to  observations  concerning 
differences  between  the  twins,  two  areas  have  been  striking  thus  far  in  the 
monozygotic  pairs :   1)  clear-cut  differences  in  the  relative  ease  of 
adaptation  to  new  stimuli,  together  with  differences  in  initial  fearfulness; 
and  2)  differences  in  the  patterns  of  exploration  of  their  environment.   In 
one  set,  for  example,  there  is  a  consistent  difference  in  the  way  in  which 
one  twin  actively  explores  new  things  rapidljr  and  briefly  while  the  other 
prefers  limiting  himself  to  closer  scrutiny  of  a  small  range  of  objects 
brought  to  him. 

A  continuing  area  of  work  directed  at  the  finding  of  differences 
between  the  families  of  schizophrenics  and  other  families  has  to  do  with  a 
previously  described  TAT  procedure  for  the  blind  discrimination  of  matched 
families  of  schizophrenics,  delinquents  and  controls.  One  ongoing  follow- 
up  aimed  at  evaluating  this  technique, developed  in  the  Section,  has  involved 
setting  up  a  collaborative  study  with  Dr.  Kevin  Mitchell  at  the  University 
of  Arkansas.  Dr.  Mitchell  has  described  in  the  literature  the  Mitchell- 
Karon  pathogenesis  scale,  a  different  approach  toward  the  accomplishment 
of  the  same  purpose  in  the  study  of  TAT  material.  He  has  sent  1,200  stories 
which  are  currently  being  blindly  rated,  using  the  Wemer-Stabenau-Pollin 
scale.   These  are  stories  told  by  the  mothers  of  schizophrenic  and  non- 
schizophrenic  subjects,  and  an  effort  is  being  made  to  correctly  categorize 
them  with  respect  to  diagnostic  category.  Simultaneously  Dr.  Mitchell  is 
using  his  scale  to  score  blindly  300  TAT  stories  sent  to  him  from  the 
material  of  the  Section^, 
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Section  on  Psychosomatic  Medicine 


During  the  past  year,  the  Section  on  Psychosomatic  Medicine,  under  Dr. 
William  Bunney,  has  continued  to  focus  on  the  study  of  biochemical  and  be- 
havioral factors  relevant  to  affective  disorders  and  suicide.   The  research 
of  the  Section  may  be  conveniently  discussed  under  six  general  catagories: 


1.  Behavioral  studies  of  depressive  processes. 

2.  Studies  of  biochemical  and  behavioral  factors  in  suicide. 

3.  Studies  of  steroid  metabolism  in  depression. 

4.  Studies  of  catecholamine  metabolism  as  related  to  depression. 

5.  Studies  of  lithium  carbonate  and  electrolyte  metabolism  in 
affective  disorders. 

6.  Laboratory  studies  of  the  mode  of  action  of  anti-depressant 
medications. 
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During  this  year,  three  papers  were  published,  another  six  are  currently 
in  press, and  8  additional  papers  were  presented  at  annual  scientific  meetings. 
The  general  goals  of  the  Section  during  the  last  year  were  to  continue  the 
ongoing  behavioral  and  biochemical  research  and  to  develop  hypotheses,  tools, 
and  methodologies  for  future  investigation. 

One  of  the  ongoing  biological  goals  of  the  Section  is  to  add  more  direct 
investigations  of  brain  metabolism  to  the  peripheral  studies  of  urine  and 
plasma  in  depression.   This  will  include  studies  of  alterations  in  membrane 
structures  during  sick  and  well  periods  and  on  and  off  anti-depressant  medica- 
tion.  Toward  this  end,  the  following  approaches  have  been  developed:   (a.) 
Additional  training  in  biochemistry  and  physiology  is  being  supported  for  the 
members  of  the  Section.   This  year.  Dr.  Frederick  Goodwin  was  awarded  a  special 
NIH  Fellowship  in  pharmacology  and  worked  in  Dr.  Herbert  Weissbach's  laboratory 
(NHI)  developing  a  system  for  studying  brain  protein  synthesis.   (b.)  Isotopes 
have  been  more  intensively  utilized  in  the  investigation  of  metabolism  and 
most  of  the  members  of  the  Section  have  been  encouraged  to  complete  the  NIH 
isotope  training  program.   (c.)  Separate  approaches  to  the  study  of  the  brain 
are  being  explored  in  the  Section  in  order  to  combine  the  data.   A  behavioral 
animal  model  of  depression  is  being  developed  for . isotope  studies.   Neurological 
patients  with  Ommaya  reservoirs  (which  allow  direct  tapping  of  ventricular  fluid) 
are  being  used  for  isotope  studies  and  for  the  studies  of  drug  effects  and 
brain  metabolites.   Data  derived  from  these  neurological  patients  will  allow 
us  to  extrapolate  from  data  obtained  from  peripheral  isotopic  studies  of 
catecholamines,  steroids  and  electrolytes  in  depressed  or  manic  patients. 
(d.)  Peripheral  human  systems  and  animal  brain  systems  have  been  developed 
to  study  the  effect  of  antidepressant  drugs  on  the  transport  of  amines  across 
membranes.   (e.)  In  line  with  these  biological  goals,  it  is  planned  to  combine 
the  Section  on  Psychosomatic  Medicine  in  the  Adult  Psychiatry  Branch  with  the 
Section  on  Psychiatry  in  the  Laboratory  of  Clinical  Science  and  to  form  one 
unit  which  will  be  called  the  Section  on  Psychiatry  and  will  be  placed 
administratively  under  the  Laboratory  of  Clinical  Science.   The  extensive 
research  on  catecholamines  and  the  sophistication  with  isotopic  techniques 
in  the  Laboratory  of  Clinical  Science  could  greatly  extend  the  ongoing  work 
in  depression. 
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1.   BEHAVIORAL' STUDIES  OF  DEPRESSIVE  PROCESSES 

Although  one  emphasis  of  the  Section  is  biological  psychiatry,  the 
progress  of  the  work  is  dependent  upon  the  accuracy  of  behavioral  observations. 
It  is  felt  that  the  ability  to  ask  the  most  relevant  questions  and  to  design 
the  critical  biological  experiments  will  only  come  from  intensive  systematic 
behavioral  studies  of  the  natural  history  of  the  manic  and  depressive  process, 
the  study  of  the  environmental  conditions  and  pharmacological  agents  which 
initiate,  maintain  and  terminate  these  conditions. 

A  system  for  making  daily,  and  at  times  hourly,  longitudinal  behavioral 
observations  has  been  in  use  during  the  past  six  years  and  has  proved  to  be 
extremely  effective.   This  system  involves  the  use  of  a  nursing  research  team 
to  rate  various  dimensions  of  psychopathology  on  a  15  point  scale.   This  method 
makes  possible  later  comparison  and  analysis  of  independently  collected  be- 
havioral and  laboratory  data. 

A  number  of  ongoing  and  long-term  behavioral  research  studies  are  under- 
way.  These  involve  studies  of  sleep  patterns  in  depressed  patients,  studies 
of  the  nature  of  the  psychological  distress  in  depression,  studies  of  the 
visual  projections  of  manic,  depressed,  and  suicidal  individuals,  studies  of 
environmental  stresses  prior  to  the  onset  of  depression,  and  studies  of  the 
thought  patterns  of  the  psychotic  depressed  individual. 

Dr.  David  Anderson  has  been  involved  primarily  with  the  study  of  sleep 
patterns  in  depressed  individuals.   For  the  past  5-1/2  years  sleep  data  has 
been  collected  nightly  on  every  patient  admitted  to  Ward  3  East  of  the  Clinical 
Center.   These  have  been  in  the  form  of  nursing  observations  every  half -hour 
throughout  the  night.   These  data  yield  patterns  of  sleep  during  the  night  and 
show  high  correlations  with  a  large  number  of  analyzed  all-night  EEC  records. 
The  work  has  allowed  for  a  rather  definitive  answer  concerning  the  relation- 
ship of  awakening  to  diagnosis  of  depressive  pathology.   The  pattern  of  sleep 
disturbance  in  psychotic  depression  differs  statistically  from  that  seen  in 
neurotic  depression.   Over  1000  nights  in  60  patients  have  been  studied  to  date 
and  it  is  clear  that  neurotic  depressives  show  significantly  more  awakening 
in  the  late  evening  while  the  psychotic  depressive  and  manic-depressive  patients 
show  marked  early  morning  awakening.   The  sleep  pattern  is  similar  during  the 
first  week  of  hospitalization,  during  the  next  5  weeks,  and  throughout  the 
total  hospitalization.   The  sleep  pattern  during  the  first  week  is  predictive 
of  the  patient's  diagnosis  and  of  his  subsequent  hospital  course. 

In  the  art  therapy  program  of  Mrs.  Harriet  Wadeson,  a  study  has  been 
completed  showing  differences  in  features  of  spontaneous  pictures  made  during 
mania  and  during  depression.   An  investigation  is  underway  to  confirm  criteria 
for  depressive  characteristics  of  art  production  by  10  depressed  patients. 
An  additional  study  has  been  done  on  patients  on  and  off  l:i  thium  in  terms  of 
their  graphic  projection. 

Analysis  is  being  completed  of  environmental  events  prior  to  the  break- 
down of  functioning  in  a  group  of  40  depressed  patients.   The  breakdown  of 
patients  who  otherwise  fall  clearly  into  the  "endogenous"  category  is  preceded 
by  clearcut  precipitating  events.   These  data  challenge  the  British  and  European 
view  concerning  endogenous  depressions.   Most  of  the  patients  showed  multiple 
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precipitating  stresses  which  summated  at  the  time  of  breakdown.   If  most  de- 
pressions are  associated  with  massive  stress  prior  to  their  onset,  then  it 
seems  critical  to  continue  to  ask  the  research  question  as  to  how  these  stresses 
may  produce  exaggerated  responses  of  the  adrenal  cortical  system  and  the 
catecholamine  system.   Changes  in  these  systems  could  produce  shifts  in  membrane 
permeability  or  membrane  structure  possibly  associated  with  enduring  biochemical 
changes  in  severe  depression. 

Progress  is  also  being  made  in  studies  attempting  to  define  psychotic  de- 
pressive thought  patterns.   Because  depressed  patients  are  often  relatively  non- 
verbal, it  has  taken  a  good  deal  of  time  to  assemble  a  series  of  speech  samples 
from  these  patients.   At  the  present  time,  however,  a  group  of  quotes  have  been 
collected  for  a  group  of  10  recurrent  psychotic  depressions,  10  patients  who 
have  recurrent  manic-depressive  episodes  and  10  schizophrenics.   These  were 
matched  for  mood.   We  are  now  attempting  to  evaluate  whether  they  can  be  differ- 
entiated in  terms  of  thought  content  alone. 

2.   STUDIES  OF  BIOCHEMICAL  AND  BEHAVIORAL  FACTORS  IN  SUICIDE 
An  important  aspect  of  this  program  involves  an  attempt  to  find  behavioral 
and  biochemical  clues  which  may  help  in  the  prediction,  assessment,  and  manage- 
ment of  suicidal  potential.   During  the  past  year  a  behavioral  study  has  been 
completed  by  Dr.  Jan  Fawcett,  Mrs.  Melitta  Leff ,  and  Dr.  William  Bunney.   It 
involved  an  intensive  analysis  of  the  communication  patterns  and  inter-personal 
behavior  of  suicidally  depressed  patients.   This  study  suggests  that  increased 
attention  to  interpersonal  behavior  may  provide  a  basis  for  more  accurate  rec- 
ognition and  more  successful  long-term  treatment  of  high  risk  suicidal  patients. 
Data  concerning  the  patients  interpersonal  interaction  were  systematically 
collected  by  three  groups  of  observers,  psychiatrists,  psychiatric  social 
workers,  and  a  research  nursing  team.   On  the  basis  of  objective  criteria, 
30  patients  were  divided  into  a  high,  moderate,  and  low  risk  suicidal  group. 
The  seven  patients  placed  in  the  high  risk  group  either  committed  suicide  or 
made  an  attempt  which  would  have  succeeded  if  they  had  not  been  found.   Of  the 
15  chronic  characteristics  of  interpersonal  behavior  selected  for  analysis, 
four  were  found  to  differentiate  significantly  the  seven  patients  in  the  high 
risk  group  from  the  other  two  groups.   The  characteristics  included:   (1) 
interpersonal  incapacity,  which  was  defined  as  indicating  a  life-long  inability 
to  maintain  warm,  mutual  interdependent  relationships;  (2)  marital  isolation, 
which  was  observed  as  a  long  standing  emotional  disengagement  despite  outward 
appearances  of  a  conventional  marriage;  (3)  help  negation,  which  was  defined 
as  the  patients'  persistent  denial  of  therapeutic  engagement  while  hostilely 
absolving  others  of  their  failure  to  help;  and  (4)  distorted  communication  of 
dependency  wishes,  which  was  defined  as  the  inability  of  the  individual  to  ex- 
press directly  his  dependency  needs  to  a  significant  other  in  a  manner  which 
might  lead  to  support  and  gratification.   These  are  all  four  manifestations 
of  chronic  interpersonal  difficulty.   Also,  the  high  risk  group  communicated 
their  death  intent  only  to  their  significant  other  and  in  the  case  of  an 
attempt  they  clearly  stated  that  they  wished  to  die.   Again  these  factors 
differentiated  the  high  from  the  moderate  and  low  risk  gtoup. 

Another  area  involves  the  study  of  biochemical  changes  prior  to  suicide. 
Data  have  been  accumulated  from  four  research  centers,  including  NIH,  on 
serial  urinary  17-hydroxycorticosteroid  (17-OHCS)  levels  in  10  patients  who 
have  either  committed  suicide  or  made  a  life-threatening  attempt.   The 
additional  data  continued  to  confirm  a  previously  reported  observation  that 
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significant  elevations  of  17-OHCS  levels  occur  in  these  suicidal  patients. 
The  mean  elevations  in  these  patients  ranked  high  when  compared  with  over  100 
patients  and  normal  individuals  on  whom  17-OHCS  levels  have  been  run. 

3.  STUDIES  OF  STEROID  METABOLISM  IN  DEPRESSION 

During  the  past  four  years  the  Section  has  published  data  concerning  the 
role  of  steroids  on  depression.   Changes  in  one  of  the  major  urinary  metabolites 
of  the  adrenal  cortex,  17-hydroxycorticosteroids  have  proven  useful  for  studying 
the  reflections  of  changes  in  mood  states  and  for  studying  specific  aspects  of 
psychopathology  when  individuals  are  evaluated  longitudinally.   High  correlations 
have  been  shown  between  urinary  17-OHCS  levels  and  ratings  of  depression  and 
anxiety  when  studied  over  time  in  depressed  patients  v/ho  show  marked  behavioral 
fluctuations.   However,  overall  correlations  between  steroid  excretion  and 
severity  of  depressive  illness  has  not  been  demonstrated. 

It  has  been  assumed  that  an  increased  activity  of  pituitary  adrenal 
systems  reflects  severe  stress  and  arousal  of  the  organism.   Recent  work  has 
posed  some  interesting  questions  regarding  this  assumption.   The  Section  has 
studied  a  number  of  psychological  conditions  during  which  agitated  behavior 
and  psychopathology  are  reflected,  as  one  might  expect,  in  elevated  steroid 
levels.   On  the  other  hand,  challenging  the  concept  that  apparent  intense 
distress  can  always  be  equated  with  increased  steroid  excretion,  conditions 
have  been  identified  which  have  been  associated  with  severe  psychopathology 
and  yet  normal  steroid  levels  have  been  found.   The  data  suggest  that  effective 
psychological  defense  mechanisms,  for  example,  mania  and  denial,  may  explain 
the  concomitant  existence  of  normal  steroid  levels  and  severe  intense  psycho- 
pathology. 

About  257o  of  the  64  depressed  patients  intensively  studied  to  date 
experienced  continued  elevations  of  urinary  17-OHCS  into  the  Cushingoid  range 
for  periods  up  to  10  months  without  developing  Cushingoid  features.   This 
raises  the  question  of  the  mechanism  of  the  elevation  of  the  urinary  17-OHCS 
levels  and  the  physiological  response  to  the  elevation.   Methods  for  studying 
the  pituitary  adrenal  axis  have  been  pursued  and  include  the  use  of  ACTH, 
methopyrapone ,  and  dexamethazone  tests,  and  isotopic  studies  of  metabolic 
clearance  and  production  rates  of  Cortisol.   Most  of  these  tests  are  in  the 
process  of  analysis. 

4.  STUDIES  OF  CATECHOLAMINE  METABOLISM  AS  RELATED  TO  DEPRESSION 

An  intensive  review  of  the  literature  has  revealed  a  number  of  lines  of 
evidence  which  suggest  the  importance  of  norepinephrine  and  serotonin  in 
depressive  reactions.   The  two  classes  of  drugs,  monoamine  oxidase  inhibitors 
and  the  Tofranil  group  which  are  useful  in  the  treatment  of  depression,  raise 
functional  brain  norepinephrine,  while  reserpine,  which  produces  depression 
in  a  small,  but  consistent,  number  of  individuals  treated  for  hypertension, 
depletes  brain  norepinephrine.   Therefore,  a  number  of  studies  have  been  initiated, 
both  in  the  laboratory  and  on  the  research  ward,  to  investigate  the  role  of 
norepinephrine  in  depression. 

These  include  attempts  to  alter  brain  levels  of  amines  by  using  precursors, 
studies  of  the  breakdown  products  of  norepinephrine  in  the  urine,  and  studies 
of  biochemicals  in  the  brains  of  patients  who  have  committed  suicide. 
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A  few  findings  in  this  area  include:   Long-term  remission  of  depression 
was  not  produced  by  attempts  to  change  brain  amine  levels  with  DOPA.   Acute 
psychotic  depressives  show  marked  elevations  of  norepinephrine  and  VMA  in 
contrast  to  neurotic  depressive  patients.   These  differences  were  highly 
statistically  significant.   Serotonin  and  its  major  breakdown  product  5HIAA 
were  lower  in  the  brains  of  patients  who  committed  suicide  in  comparison  with 
the  brains  of  individuals  who  died  of  other  causes. 

5.   STUDIES  OF  LITHIUM  CARBONATE  AND  ELECTROLYTE  METABOLISM  IN  AFFECTIVE 

DISORDERS 

Electrolyte  metabolism  is  involved  in  the  transmission  of  nerve  impulses 
in  the  brain.   Data  reported  by  Coppen  and  Shaw  have  suggested  that  residual 
sodium  is  low  in  depression  and  that  it  returns  to  normal  at  the  time  of  re- 
covery.  The  objectives  of  this  area  of  work  are  to  study  peripheral  and 
eventually  central  electrolyte  metabolism  in  depressed  patients.   During  the 
past  year,  Dr.  Dennis  Murphy  has  been  one  of  the  principal  investigators  in 
this  area  and  has  been  involved  in  a  number  of  studies  including  two  projects 
which  have  utilized  the  NIH  2-n   Whole  Body  Radiation  Counter.   The  first  study 
involves  the  measurement  of  total  body  potassium  using  the  naturally  occurring 
potassium  isotope  40  K,  which  occurs  in  the  human  body  in  a  constant  proportion 
of  .012  percent  of  the  total  potassium.   Sixteen  depressed  patients  were  studied 
serially  and  compared  with  over  200  normal  individuals.   Total  body  potassium 
was  found  to  be  significantly  lower  when  patients  were  rated  as  more  depressed. 
A  high  inverse  correlation  of  potassium  changes  to  17-hydroxycorticosteroid 
excretion  was  observed.   This  finding,  plus  the  timing  of  some  of  the  potassium 
shifts  suggested  a  stress-steroid  basis  for  the  potassium  depletion  observed. 
This  potassium  depletion  in  depressed  patients  is  of  particular  interest  since 
977o  of  the  potassium  is  intracellular  and  relatively  small  changes  in  intra- 
cellular potassiimi  can  be  associated  with  effects  on  cell  protein  synthesis 
and  on  cellular  electrolyte  and  transport  activities.   In  the  second  study, 
the  whole  body  radiation  counter  was  used  in  a  collaborative  study  with  Drs. 
Leslie  Baer,  Jack  Durell,  and  P.V.  Cardon.   Sodium   retention  and  urinary 
17-hydroxycorticosteroids  were  studied  in  patients  with  affective  disorders. 
The  data  were  correlated  with  changes  in  clinical  state  and  with  drug  treat- 
iment  and  suggested  that  in  depression,  sodium  is  retained  to  a  greater  extent 
than  in  less  depressed,  recovered  and/or  hypomanic  states.   Sodium  retention 
was  correlated  with  increased  17-hydroxycorticosteroid  excretion  in  the  de- 
pressive state. 

Other  studies  are  in  progress  in  the  electrolyte  area.   Blood,  urine  and 
tissue  electrolytes  are  being  determined  sequentially  in  patients  sampled 
during  different  clinical  phases  and  treatment  phases.   Tissue  samples  are 
obtained  by  micro-needle  muscle  biopsy.   The  analysis  of  muscle  samples  is 
by  neutron  activation  analysis  and  flame  photometry  for  sodium,  potassium, 
and  chloride,  while  magnesium  and  calcium  are  determined  by  atomic  absorption 
spectrophotometry.   These  data  will  allow  for  a  more  direct  evaluation  of 
Dr.  Coppen's  finding  of  intracellular  sodium  shifts. 

Another  major  area  which  may  or  may  not  involve  electrolyte  metabolism 
involves  the  studies  of  the  efficacy  and  mode  of  action  of  lithium  carbonate 
in  manic  depressive  and  depressive  illnesses.   One  hypothesis  suggests  that 
lithiimi  may  act  by  altering  electrolyte  metabolism  and  another  that  it  may 
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act  by  altering  neural  membrane  structure  and  thus  alter  the  uptake  or  release 
of  neuro-transmitters. 

The  Section  has  confirmed  in  additional  patients  the  finding  that  manic 
patients  evaluated  with  double  blind  ratings  show  a  consistent  pattern  of 
recurrence  of  manic  symptoms  within  24  hours  of  lithium  withdrawal.   The 
rapidity  and  predictability  of  this  change  in  behavior  with  changes  in  lithium 
dose,  documented  for  the  first  time  in  this  laboratory,  provides  an  important 
research  tool. 

A  study  completed  in  collaboration  with  Drs.  K.  Greenspan  and  J.  Durell 
reported  excessive  retention  of  lithium  in  acute  mania  in  contrast  to  recovery 
phases.   Furthermore,  the  distribution  of  lithium  differed  in  the  manic  phase 
from  the  distribution  during  the  normothymic  phase.   Indirect  observations 
imply  a  different  storage  during  mania. 

Serum  data  from  7  patients  have  been  analyzed  and  indicate  a  significant 
positive  correlation  between  lithium  and  serum  magnesium. 

6.   LABORATORY  STUDIES  OF  THE  MODE  OF  ACTION  OF  ANTIDEPRESSANT 
MEDICATIONS 

Laboratory  work  with  animals  has  directly  complemented  the  clinical  work 
during  the  past  year.   A  system  involving  the  use  of  pinched  off  nerve  endings, 
or  synaptosomes,  derived  from  whole  animal  brain,  was  developed  for  the  study 
of  the  action  of  anti-depressant  drugs  in  the  central  nervous  system.   The 
optimal  ionic,  pH,  and  substrate  conditions  for  the  functioning  of  this  system 
were  reported.   The  animals,  primarily  rats,  were  chronically  pretreated  with 
one  of  the  anti-depressant  or  anti-manic  drugs  and  then  the  uptake  of  amines 
into  the  synaptosomes  was  studied.   The  synaptosomes  isolated  from  whole  brain 
represent  an  j^  vitro  system  in  many  respects  similar  to  that  present  in  the 
living  organism.   The  problems  being  investigated  are  how  neural  transmitters 
pass  through  the  membrane,  how  they  are  bound  within  the  vesicles  inside  the 
synaptosomes,  and  what  the  mechanism  for  their  release  is.   Synaptosomes 
take  up,  bind,  and  release  monoamines,  such  as  norepinephrine  and  serotonin, 
much  as  they  function  in  vivo. 

It  was  shown  that  chronic  lithium  treatment  increased  net  uptake  of 
monoamines  when  given  at  levels  used  clinically  for  mania.   Tofranil  and 
Elavil  decreased  uptake.   Uptake  studies  with  neural  transmitters  are  im- 
portant since  reuptake  is  a  major  means  for  termination  of  the  transmitter 
action. 
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Section  on  Psychophysiology  of  Sleep 

During  the  past  year  the  major  undertsiking  of  the  Section  on 
Psychophysiology  of  Sleep  under  Dr.  Frederick  Snyder  has  been  the 
development  of  a  much  more  intensive  research  program  on  the  relation- 
ships "between  sleep  disturlance  and  psychopathology.  To  this  end  a 
lU-bed  ward  has  "been  functionally  adapted  so  that  nightly  electroen- 
cephalograph ic  records  of  sleep  can  be  routinely  and  unobtrusively 
obtained  from  each  patient,  under  conditions  otherwise  typical  of 
any  other  psychiatric  treatment  setting.  Although  many  difficult  problems 
still  confront  this  effort,  a  measure  of  its  success  thus  far  is  that  o  h 

for  the  first  time  it  has  proved  the  feasibility  of  securing  objective  1-3  g 

sleep  profiles  even  from  the  most  extremely  disturbed  patients,  and  of  tr' 

doing  this  night  after  night  for  months.  From  such  data  it  becomes  '^ 

increasingly  evident  that  the  natxire  of  sleep  disturbances  associated  o 

with  psychotic  illness  are  no  more  static  than  clinical  behavioral  M 

manifestations,  yet  the  two  are  specifically  related  in  at  least  h3 

certain  respects.  Thus,  these  graphic,  physiological  measures  of  sleep 
disturbance  offer  excellent  promise  as  objective  reflections  of  the 
inner  turmoil  of  our  patients,  but  the  still  greater  importance  of  such 
studies  lies  in  their  possible  relevance  to  the  patho-physiology  of 
mental  illnesses. 

It  has  long  been  known  that  comparatively  brief  periods  of  sleep 
deprivation  may  result  in  psychotic-like  symptoms,  and  recent  research 
has  emphasized  the  special  necessity  for  that  phase  of  sleep  associated 
with  dreaming,  the  Rapid  Eye  Movement  or  REM  state  of  sleep.  On  the 
basis  of  the  work  so  far  accomplished  here,  it  begins  to  appear  that 
depressive  psychotic  episodes  are  accompanied  by,  and  probably  preceded, 
by  severe  and  protracted  disturbance  of  sleep,  with  particular  attrition 
of  REM  sleep.  On  the  other  hand,  clinical  improvement  in  that  group 
is  accompanied  and  preceded  not  only  by  marked  improvement  in  sleep,  but 
by  special  prominence  and  intensity  of  REM  manifestations,  presumably 
in  compensation  for  earlier  deprivation.  By  contrast,  evidence 
beginning  to  accumulate  concerning  acute  schizophrenic  psychotic 
episodes  reveals  severe,  but  much  less  protracted  sleep  disturbance 
at  their  onset,  with  little  or  no  REM  compensation  during  the  process 
of  recovery. 

The  acute  and  'classical'  psychotic  patients  sought  for  these 
sleep  researches  and  their  intensive  longitudinal  evaluation  should 
prove  of  value  for  many  other  research  interests  as  well.  One 
current  example  is  Dr.  Herbert  Meltzer's  use  of  the  same  patients  for 
his  studies  of  sertmi  creatine  kinase  and  aldolase  in  relation  to  acute 
psychotic  symptomatology.  Dr.  Meltzer  has  demonstrated  striking 
increases  in  these  enzymes,  ordinarily  only  considered  in  relation  to 
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muscle  metalaolisiii,  during  the  initial  phases  of  acute  psychotic 
episodes  both  in  schizophrenics  and  depressives  -  a  highly  intriguing 
iDut  still  puzzling  finding. 

Before  measures  of  sleep  can  achieve  their  full  usefulness  as 
objective  indices  of  illness,  easier  ways  must  "be  found  for  reduction 
and  evaluation  of  the  prodigious  amount  of  data  involved.  In  that 
regard  another  central  concern  of  the  Sleep  Section  has  heen  the 
exploration  of  several  alternative  means  of  automating  this  process 
of  data  reduction.  In  collaboration  with  electronic  engineers  at  the 
University  of  Worth  Carolina,  Dr.  Jimmy  Scott  has  progressed  in 
designing  a  'depth  of  sleep  analyser',  intended  to  assess  various 
EEG  "wave  forms  of  sleep  continuously  and  automatically,  then  to  print 
out  the  results  in  numerical  form  suitable  for  additional  computer 
analysis.  By  utilizing  electronic  means  for  sorting  out  the  same 
categories  of  EEG  patterns  now  derived  from  human  perception  and 
judgment,  such  data  analysis  may  become  both  more  efficient  and 
reliable,  yet  remain  restricted  to  the  relatively  crude  qualitative 
distinctions  now  obtainable.  Another  approach  also  under  study, 
that  of  'power  spectra  analysis',  uses  the  computer  for  making  continuous 
and  quantitative  assessments  of  EEG  frequencies,  thus  permitting  more 
subtle,  and  possibly  still  more  useful  distinctions. 

Variations  in  sleep  pattern's  of  psychiatric  patients- can  be 
thoroughly  understood  only  after  many  more  basic  questions  have  been 
answered  concerning -the  psychophysiology  of  sleep  in  normal  persons. 
During  the  past  year  Drs.  Snyder  and  Scott  completed  the  first 
exhaustive  review  of  available  literature  on  sleep  and  dreaming  for  a 
forthcoming  Handbook  of  Psychophysiology,  thus  providing  a  landmark 
and  basic  source  of  reference  for  this  rapidly  growing  field  of  research. 
In  the  meantime,  however,  they  have  continued  their  experimental 
evaluation  of  one  of  the  fundamental  issues  in  sleep  psychophysiology, 
specifically  the  relationships  between  changing  EEG  patterns  during 
sleep  and  various  degrees  of  response  capacity  after  abrupt  awakening 
from  them.   Tlie  findings  in  this  almost  completed  project  have  been 
surprisingly  consistent  in  a  wide  variety  of  cognitive,  sensory  and 
motor  tests  with  regard  to  sleep  EEG  stages.   Impairment  of  performance 
is  generally  maximal  after  awakenings  from  'high  voltage  slow-wave 
sleep',  minimal  after  REM  awakenings,  and  intermediate  after  awakenings 
from  'low  voltage  spindling'  sleep. 

It  had  been  shown  some  time  ago  in  our  sleep  laboratory  that  the 
regularly  recurrent  REM  periods  of  human  sleep  are  coincident  with 
characteristic  physiological  patterns  in  terms  of  such  vegetative 
measures  as  blood  pressure,  pulse  and  respiratory  rates.  Equally 
distinctive  and  similar  changes  in  cerebrospinal  fluid  pressure  during 
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sleep  have  now  teen   demonstrated  in  a  collalDorative  study  with 
Dr.  Ayub  Oramaya  of  WIM)B.  In  the  first  few  patients  studied  striking 
and  irregular  peaks  of  spinal  fluid  pressure  have  been  seen  during 
almost  every  EEM  period,  but  not  at  all  during  the  remainder  of  sleep, 
a  phenomenon  of  considerable  potential  significance  in  neurological 
patients  suffering  from  elevated  intracranial  pressure. 

Immediate  future  plans  involve  the  establishment  of  a  new 
animal  laboratory  and  an  expanded  program  for  the  phylogenetic  study 
of  sleep.  With  these  activities  in  addition  to  the  large  clinical 
program  begun  during  the  past  year,  the  Section  on  Psychophysiology 
of  Sleep  has  outgrown  its  organizational  status  as  a  Section.  In  a 
forthcoming  reorganization,  therefore,  it  will  taJse  leave  of  APB  to 
fonn  the  nucleus  of  a  separate  laboratory,  tentatively  named  the 
Laboratory  of  Clinical  Psychobiology. 
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Annual  Report  of  the  Child  Research  Branch 

Clinical  Investigations 

National  Institute  of  Mental  Health 

Richard  Q.  Bell,  Ph.D.,  Chief 


Previous  annual  reports  have  summarized  the  methodological 
and  substantive  needs  for  longitudinal  studies  of  early  family 
and  child  development  and  described  a  pilot  study  of  50 
marriages,  including  data  gathered  on  offspring  during  early 
infancy  and  the  preschool  period.  Several  reports  on  these 
marriages  have  been  published  and  analysis  of  relations  between 
periods  for  this  first  cohort  have  been  under  way  since  June  of 
1967,  when  the  sample  was  completed  with  respect  to  cases 
reaching  the  preschool  period.  In  addition  to  this  pilot 
longitudinal  study  (Cohort  I),  several  studies  have  been  carried 
out  on  more  limited  segments  of  the  time  span  from  early 
marriage  to  the  preschool  period  for  the  first  born  child  and 
his  parents.  These  have  been  termed  adjunct  studies  to 
distinguish  them  from  the  longitudinal  study.  Reports  on  the 
adjunct  studies  have  been  published,  and  summary  reports 
gathering  these  into  one  readily  accessible  publication  covering 
infancy  and  early  childhood  are  under  way.  A  summary  report 
serving  the  same  purpose  for  studies  of  early  marriage  is  also 
under  way. 


Based  on  preparatory  work  in  the  pilot  and 
in  1966  the  Branch  initiated  a  large-scale  longi 
over  2,000  marriages  (Cohort  II),  with  plans   fo 
160   offspring   through  the  newborn  period  to  ea 
culminating  in  study  of  80  in   early   childhood, 
phase   of   this   study   is   now   nearing  complet 
extended  through  October   of   this   year   to   in 
(Jffspring  for  the  later  studies  (the  birth  rate 
6%  per  quarter  compared  to  10%  in  Cohort  I) .   Af 
studies   of   marriage   will  be  reduced  to  follow 
course   of   change   between   early    marriage 
approximately   two   years   later.   The  emphasis 
will  be  on  change  in   the   nature   of   the   marr 
Development  of  offspring  is  the  subject  of  other 
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Nearly  20%  of  the  expected  offspring  from  Cohort  II  have 
been  studied  during  early  infancy.  This  involves  study  by  Dr. 
Douthitt  and  staff  of  the  psychophysiology  of  sleep  and  the 
limited  sensory-motor  repertoire  of  the  newborn.  Three  months 
later,   studies  by  Drs.  Moss,  Jones,  and  associates  focus  on  the 
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infant's  arousal,  attention,  learning   and   response   to   social 
ob j  ects . 

The  procedures  employed  by  Dr.  Moss  on  Cohort  II  infants 
indicate  a  shift  away  from  observations  (other  than  the  new-born 
studies)  prior  to  three  months.  This  shift  reflects  numerous 
findings  already  reported  in  which  data  from  the  procedures  at 
three-weeks  of  age  correlated  in  the  same  direction  but  less 
strongly  with  previous  interview  data  from  pregnancy  than  did 
subsequent  experimental  and  observational  measures  from  later 
infancy.  There  are  exceptions  to  this  general  tendency  in  the 
data,  but  not  sufficient  to  warrant  concentration  of  effort  in 
observation  before  three  months.  Studies  within  the  first  month 
have  proved  difficult  operationally,  the  home  situation  for  most 
infants  being  somewhat  chaotic  and  the  mother-infant 
relationship  attenuated  by  the  presence  of  visiting  relatives. 
Attention  has  been  shifted  to  later  periods  of  development 
instead. 

If  Dr.  Moss  followed  the  research  design  of  the  first 
cohort  these  cases  would  not  be  seen  again  until  the  preschool 
period.  This  plan  is  under  revision  as  an  outgrowth  of  the  work 
of  Drs.  Moss,  Goodrich,  Robson,  and  Pedersen,  and,  if  It  proves 
possible  within  the  personnel  resources  of  the  branch,  further 
studies  will  be  carried  out  between  9  and  17  months  to  record 
the  progress  of  the  infant  through  the  period  in  which  language 
development,  locomotion  and  social  differentiation  markedly 
alter  the  functional  system  of  parent  and  offspring.  The 
substantive  need  for  a  more  complete  tracing  of  the  develop- 
mental process  through  these  phases  is  clear.  The  practical 
problems  of  accomplishment  are  substantial.  In  addition  to  the 
logistics  problem  involved  in  tripling  the  number  of  study 
contacts  with  parents  and  infant  before  the  preschool  period, 
this  revision  of  the  data  gathering  plan  must  incorporate 
safeguards  against  bias  in  relations  between  periods  emanating 
from  use  of  the  same  observers  at  different  phases  of  growth. 
Up  to  the  present  this  longitudinal  study,  unlike  most  others  in 
the  field,  has  been  able  to  preserve  absolute  independence  of 
measurement  by  using  different  teams  of  investigators  at  each 
period. 

Since  data  gathering  at  the  preschool  phase  for  Cohort  I 
has  been  completed  and  will  not  begin  for  Cohort  II  until  early 
1970,  Dr.  Halverson  and  Mrs.  Waldrop  have  been  able  to  pursue  a 
follow-up  study  on  an  adjunct  sample  in  which  we  have 
considerable  interest.  This  is,  in  the  main,  an  evaluation  of 
cognitive  abilities  and  personality  for  seven-year-old  children 
studied  earlier  as  newborns  and  preschoolers.  This  extension  of 
our  longitudinal  study  beyond  the  age  period  originally  set 
(preschool)  is  an  adjustment  to  three  trends  in  the  larger  field 
of  child  development.  One  is  a  great  increase  in  number  of 
studies  and  findings  differentiating  various  kinds  of   cognitive 
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functioning.  A  related  trend  is  toward  identification  of  family 
and  personality  correlates  of  cognition.  A  third  trend  is 
specific  to  longitudinal  studies,  the  finding  that  the  age- 
period  7  to  10  years  is  uniquely  productive  of  relations  to 
adult  personality  characteristics.  Our  own  branch  has 
contributed  to  the  latter  two  trends.  The  work  of  Pedersen, 
Wender  and  Waldrop  related  preschool  dependency  to  later 
cognitive  styles  and  kinds  of  intellectual  capability.  The  work 
of-  Ryder  has  shown  that  adult  achievement  and  sexual  behavior 
have  antecedents  in  the  competitiveness,  task  persistence, 
aggression  and  social  behavior  of  6  to  10-year  olds. 


Turning   from  operational  problems  to 
Branch  studies,  the  investigations  of   marr 
cohort   have  produced  a  novel  result:   a  se 
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A  fruitful  collaborative  effort  is  represented  in  the  study 
of  periodicity  of  oral  activity  in  premature  twins  by  Dr. 
Douthitt  of  our  Section  on  Infant  Development,  and  Dr.  Wenner  of 
NICHD.  Dr.  Wenner  is  a  pediatric  neurologist  who  has  been 
advisor  to  our  study  of  newborns  in  Cohort  II.  The  observation 
system  which  resulted  in  detection  of  the  periodicity  on 
premature  infants  was  tried  out  by  these  investigators  on  Cohort 
II  newborns.  The  availability  of  physiological  data  on  these 
newborns  will  now  make  it  possible  to  search  for  immediate 
triggers  or  precursors  of  the  appearance  of  rhythmic  oral 
activity.  Considering  the  developmental  findings  which  have 
unfolded  from  the  original  work  of  Kleitman  and  colleagues  on 
rapid-eye-movement  (REM)  sleep,  there  is  good  reason  to  look 
with  interest  on  any  other  manifestations  of  periodicity.  Drs. 
Douthitt  and  Wenner  have  been  able  to  demonstrate  that  the 
periodic  oral  behavior  is  independent  of  the  REM-NREM  cycle. 

With  respect  to  the  main  study  procedures  for  Cohort  II 
newborns.  Dr.  Douthitt's  annual  report  shows  an  increased 
emphasis  on  physiological  measures,  reflecting  their  dependabil- 
ity  and   validity   relative  to  later  development  which  has  been 
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seen  in  previous  studies.  The  few  dependable  behavioral 
measures  uncovered  in  previous  studies  have  been  retained 
(tactile  threshold,  prone  head  reaction,  suck  rate  and  reaction 
to  interruption  of  sucking)  and  the  latter  has  been  elaborated 
into  a  study  of  a  primitive  form  of  learning.  This  study  of 
learning  follows  leads  from  work  in  other  laboratories. 

Shifting  the  discussion  to  findings  from  the  studies  of 
later  infancy.  Dr.  Moss  continues  to  establish  solid  links 
between  the  mother's  preparental  personality  and  her  later 
behavior  with  the  infant,  replacing  reconstructions  based  on 
retrospective  report  with  which  this  field  has  had  to  be  content 
in  the  past.  The  dependability  of  measurement  of  important 
infant  characteristics  has  been  increased  by  demonstration  of 
cross-method  relations.  An  example  cited  in  the  report  for  the 
Section  on  Parent-Infant  Behavior  is  the  relationship  between 
mutual  visual  regard  observed  in  the  home,  and  experimental 
measures  of  visual  attention  to  social  stimuli. 

One  finding  from  Dr.  Moss's  studies  is  of  particular 
interest  relative  to  a  study  done  in  another  laboratory.  This 
is  the  report  that  infants  whose  mothers  were  rated  high  on 
responsiveness  were  themselves  high  on  protest  behavior.  This 
provides  a  longitudinal  real-life  parallel  to  a  finding  from  a 
short-term  experimental  study  by  Oetzel  and  Gewirtz  of  the 
Laboratory  of  Psychology.  The  latter  found  that  social 
reinforcement  by  caretakers  made  contingent  on  infant  protest 
behavior  dramatically  increased  the  frequency  of  crying  and 
fussing.  This  is  one  of  the  few  studies  of  learning  to  employ 
operations  permitting  ready  extrapolation  to  circumstances 
actually  existing  in  child-rearing  situations.  If  our 
interpretation  of  these  two  findings  is  correct,  the  highly 
responsive  mother  exacerbates  her  own  infant-care  situation, 
producing  a  higher  level  of  crying  and  fussing  by  her 
solicitousness  relative  to  the  infant's  cries. 

With  respect  to  studies  of  early  childhood.  Dr.  Halverson 
and  Mrs.  Waldrop  have  been  able  to  pursue  further  leads  coming 
from  previous  studies  relating  minor  physical  anomalies  to 
behavior.  Whereas  the  report  published  this  year  established 
the  relation  of  these  anomalies  to  hyperactivity,  this  year's 
study  in  a  local  center  for  children  with  learning  disorders 
indicates  that  the  anomalies  might  also  predict  this  class  of 
behavior.  The  anomalies  could  be  assessed  long  before  the  onset 
of  learning  disorders  and,  in  fact,  Mrs.  Waldrop  already  has 
under  way  a  study  of  their  occurrence  both  in  the  newborn  period 
and  at  three  months.  Thus,  a  long  range  possibility  is  that 
preventive  and  ameliorative  programs  could  be  developed  for 
parents . 
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The  Laboratory  of  Clinical  Science,  which  is  concerned 
with  problems  in  a  broad  area  which  extends  from  basic  biological 
research  to  clinical  psychiatry,  is  comprised  of  senior  investi- 
gators, each  of  whom  is  identified  with  a  major  biological  disci- 
pline.  During  the  year  now  nearing  completion  each  of  the  senior        ^ 
investigators  has  further  extended  his  research  into  areas  in  ^ 

which  he  had  previously  contributed  significant  new  concepts  and         gy 
information.  co  ^ 

Dr.  Louis  Sokoloff  has  made  considerable  progress  in  elu-  g 

cidating  the  mechanisms  by  which  thyroid  hormone  accelerates  2, 

protein  synthesis,  a  discovery  which  he  had  made  earlier  and 
which  may  represent  the  fundamental  basis  of  the  physiological 
action  of  thyroxine  in  the  body.   A  thyroid-mitochondrial  product 
leads  to  stimulation  of  existing  protein  synthesizing  machinery 
and  is  followed  by  an  adaptive  increase  in  the  amount  of  this 
machinery.   The  mechanism  of  this  adaptation  and  the  effects  of 
thyroid  hormone  on  protein  synthesis  in  morphological  entities 
of  the  developing  brain  are  currently  being  studied.   The  role 
of  an  enzyme  in  brain  which  metabolizes  g-hydroxybutyric  acid  in 
adaptation  to  restrictions  imposed  by  nutrition  (relative  amount 
of  dietary  lipid)  is  being  studied  further.   A  method  for  assay 
of  aldehyde  dehydrogenase  in  brain  has  been  developed  and  is 
being  applied  to  studies  of  the  effects  of  alcohol  on  this  and 
other  related  enzymes  in  brain  and  liver. 

Dr.  Marian  Kies  has  continued  her  studies  on  the  auto- 
immune processes  involved  in  experimental  allergic  encephalo- 
myelitis.  This  experimental  disease  is  the  best  defined  of  organ 
specific  immune  diseases  and  may  lead  to  a  better  understanding 
of  autoimmune  phenomena  in  general  and  of  autoimmune  processes 
involved  in  neurological  disease.   Such  phenomena  are  suspected 
by  some  investigators  as  playing  a  role  in  certain  psychoses. 
The  basic  proteins  responsible  for  the  development  of  the  disease 
have  been  further  purified,  antibody  development  has  been  disso- 
ciated as  an  etiological  factor  in  the  disease,  and  the  importance 
of  sensitized  lymphoid  tissue  to  the  development  of  the  disease 
further  demonstrated  in  passive  transfer  experiments. 

Dr.  Julius  Axelrod  has  continued  his  important  studies  on 
adrenergic  mechanisms  and  on  biochemical  rhythms.   Defective 
storage  of  norepinephrine  in  sympathetic  nerves  precedes  develop- 
ment of  experimental  hypertension  in  rats  and  is  reversed  by 
correction  of  the  hypertension.   Alterations  in  endocrine  gland 
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function  (hypophysectomy,  thyroidectomy,  adrenalectomy)  also 
influence  catecholamine  turnover,  presumably  by  increasing 
neuronal  activity  since  this  effect  is  reversed  by  ganglionic 
blocking  agents.   Studies  on  subcellular  distribution  of  mono- 
amine oxidase  suggest  that  this  enzyme  may  be  closely  associated 
with  norepinephrine  storage  granules »   Adrenergically  induced 
increases  in  enzyme  production  (monoamine  oxidase  in  the  rat 
salivary  gland  and  melatonin  synthesizing  enzymes  in  pineal  organ 
cultures)  have  been  demonstrated.   A  relation  between  the  diurnal 
variation  of  tyrosine  transaminase  in  the  liver  and  adrenergic 
mechanisms  has  been  established. 

Dr.  Edward  Evarts  has  continued  investigations  of  mechan- 
isms of  initiation  and  control  of  voluntary  movement  by  brain. 
A  technique  for  recording  activity  of  single  neurons  in  the  pre- 
central  motor  cortex,  the  cerebellum,  and  the  nucleus  ventralis 
lateralis  of  monkeys  who  have  been  trained  to  make  a  variety  of 
skilled  hand  movements  has  been  used  in  these  studies.   The 
pattern  of  activity  in  the  motor  cortex  appears  to  be  related  to 
the  pattern  of  muscular  activity  rather  than  the  direction  of 
movement  or  joint  position  of  the  limb.   Activity  in  the  cere- 
bellum was  found  to  precede  a  rapid  muscular  movement  indicating 
that  the  function  of  this  portion  of  brain  is  not  only  corrective, 
as  was  previously  believed,  but  that  motions  may  indeed  be 
initiated  in  the  cerebellum.   Preliminary  observations  of  activity 
in  the  nucleus  ventralis  lateralis  appear  to  confirm  the  view 
that  impulses  associated  with  initiation  of  muscular  movement 
arise  in  the  cerebellum  and  are  transmitted  to  the  cortex  through 
this  channel.   These  observations  are  important  to  the  general 
understanding  of  brain  function  and  the  neurology  of  movement 
disorders  as  well  as  to  the  particular  neurophysiological  problem 
at  this  basic  level. 

Dr.  Philippe  Cardon  continued  his  studies  on  the  relation- 
ship of  urinary  excretion  of  catecholamines  and  their  metabolites 
(assays  performed  by  the  Unit  on  Clinical  Biochemistry)  to 
circulatory  parameters.   With  Dr.  Mirsky  he  has  studied  diurnal 
variations  in  thyroid  function  with  some  evidence  that  the 
activity  of  this  gland  increases  at  night.   Dr.  Cardon,  with 
Drs.  Greenspan  and  Aronoff  of  the  Section  on  Psychiatry,  has 
studied  the  metabolism  of  lithium  in  manic  patients  treated  with 
this  ion.   Differences  in  the  size  of  the  "lithium  space"  in 
manic  and  non-manic  patients  may  be  relevant  to  an  understanding 
of  the  basis  of  this  mental  disorder. 

Dr.  Jack  Durell,  as  a  guest  worker  in  the  Section  on 
Psychiatry  during  his  leave  of  absence  as  its  chief,  has 
continued  laboratory  studies  on  the  diesteratic  cleavage  of 
phosphotidylinositol  as  the  primary  mechanism  of  action  of 
acetylcholine.   Stimulation  of  this  reaction  is  rapid  and  may  be 
one  of  the  earliest  events  in  response  to  release  of  acetyl- 
choline.  Other  phospholipids  and  putative  transmitters  are  also 
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being  studied.   Dr.  Eric  Hanson,  as  Acting  Chief  of  the  Section 
on  Psychiatry,  has  continued  the  section's  clinical  program  of 
psychosocial  research. 

Dr.  Kopin  and  his  co-workers  have  continued  their  studies 
on  biogenic  amine  synthesis,  release  and  metabolism.   Norepi- 
nephrine synthesis  appears  to  be  controlled  by  levels  of  intra- 
neuronal  cytoplasmic  catecholamines  and  is  accelerated  during 
nerve  stimulation.   Differences  in  estimates  of  turnover  and 
synthesis  of  this  transmitter  have  been  shown  to  be  a  consequence 
of  preferential  utilization  of  newly  synthesized  norepinephrine. 
Interference  with  such  synthesis,  either  at  the  level  of  tyrosine 
hydroxylation  or  of  conversion  of  dopamine  to  norepinephrine  can 
lead  to  diminished  synaptic  efficacy.   Studies  in  tissue  slices 
stimulated  by  a  field  of  electrical  current  have  shown  that 
lithium  ions,  at  therapeutic  levels,  interfere  with  transmitter 
release.   These  findings  could  explain  the  beneficial  effect  of 
treatment  of  manic  states  with  lithium  salts.   The  identification 
and  assay  of  3-methoxy-4-hydroxyphenylglycol  sulfate  in  spinal 
fluid  may  provide  an  important  means  of  studying  catecholamine 
metabolism  in  human  brain. 

More  detailed  svunmaries  of  the  work  of  the  individual 
sections,  prepared  by  the  respective  section  chiefs,  follow. 
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Section  on  Cerebral  Metabolism 
'  Louis  Sokoloff,  Chief 

The  Section  on  Cerebral  Metabolism  has  continued  to  con- 
centrate mainly  on  its  studies  of  the  mechanism  of  action  of 
thyroid  hormones  and  their  role  in  the  maturation  and  development 
of  the  central  nervous  system.   The  section  has  also  continued 
its  studies  on  possible  biochemical  abnormalities  produced  by 
alcohol  ingestion  which  might  explain  the  alcohol-withdrawal 
syndrome.   This  year  the  section  began  new  studies  on  cytoplasmic 
mechanisms  of  regulation  of  nuclear  RNA  synthesis,  and  on  the 
effects  of  starvation  and  nutritional  status  on  specific  enzymes 
of  the  mature  and  developing  brain. 

Pi'evious  work  of  this  section  established  that  thyroid 
hormones  stimulate  protein  biosynthesis  and  that  this  effect  was 
more  fundamental  and  basic  than  the  long  recognized  effect  on 
oxygen  consumption.   The  thyroxine  effect  on  protein  synthesis 
was  found  not  only  in  vivo  but  also  in  a  completely  in  vitro 
system.   The  in  vitro  system  has  been  exploited  to  elucidate  the 
mechanism  of  tEyroxine  action  at  the  molecular  level.   In  vivo 
studies  have  been  intermittently  carried  out  to  monitor~iEhe 
relevance  of  the  ^  vitro  findings  to  actual  biological  events 
in  the  intact  animal.   By  this  combined  correlative  physiological 
and  biochemical  approach  it  is  hoped  eventually  to  pinpoint  the 
biochemical  basis  of  the  biological  effects  of  thyroid  hormones. 
During  the  past  year  the  following  studies  in  this  project  have 
been  completed  and/or  are  still  in  progress. 

1.   It  has  been  demonstrated  that  the  stimulation  of 
protein  synthesis  by  thyroid  hormones  iii  vivo  begins  with  essen- 
tially no  latent  period  but  consists  of  two  components  operating 
sequentially  and  caused  by  different  mechanisms.   The  initial 
effect  is  a  primary  cytoplasmic  stimulation  of  the  existing  pro- 
tein synthesizing  machinery.   This  is  the  same  mitochondria- 
dependent  stimulation  of  protein  synthesis  which  can  be  reproduced 
in  its  entirety  in  vitro.   The  initial  stimulation  is  followed 
several  hours  later  by  a  secondary  effect  which  is  at  the  level 
of  transcription.   This  consists  of  an  increase  in  nuclear  ribo- 
somal  RNA  synthesis  which  subsequently  leads  to  increased  ribo- 
some  content  in  the  cytoplasm  and  consequently  increased  rate  of 
protein  synthesis.   Work  of  the  section  during  the  past  year 
indicates  that  the  over-all  response  consists  of  an  initial  and 
a  secondary  positive-feedback  cellular  adaptation.   A  primary 
cytoplasmic  stimulation  of  the  protein  synthesizing  machinery  is 
followed  by  a  cellular  adaptation  mediated  by  the  nucleus  to 
increase  the  amount  of  protein  synthesizing  machinery.   The 
initial  effect  is  a  biochemical  one;  the  second  effect,  although 
described  in  biochemical  terms,  is  a  biological  effect  since  it 
occurs  only  in  vivo. 
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2.  The  primary  cytoplasmic  stimulation  of  protein  synthe- 
sis was  found  several  years  ago  by  this  laboratory  to  be  itself 
secondary  to  some  prior  energy-dependent  reaction  between  mito- 
chondria and  thyroid  hormone,  A   soluble,  heat  stable,  dialyzable 
product  or  consequence  of  this  reaction  was  responsible  for  the 
increased  ribosomal  protein  synthetic  activity.   The  section  has 
been  spending  a  major  part  of  its  effort  on  the  purification  and 
characterization  of  this  protein  synthesis  stimulating  activity. 
Although  the  identity  of  the  stimulating  activity  has  not  yet 
been  achieved,  it  has  been  purified  to  a  fair  degree  and  a  niunber 
of  its  properties  have  been  established^   These  studies  will 
continue  with  the  ultimate  goal  of  identifying  the  chemical  nature 
of  the  stimulating  activity.   The  section  has  also  been  carrying 
out,  and  will  continue  to  pursue,  studies  of  the  nature  and 
requirements  of  the  mitochondrial- thyroxine  reaction  which  leads 
to  the  protein  synthesis  stimulating  activity. 

3,  It  was  previously  demonstrated  in  this  laboratory  that 
thyroid  hormone  stimulates  protein  synthesis  in  the  developing 
rat  brain.   Work  is  in  progress  to  determine  the  effect  of 
thyroxine  on  the  synthesis  of  protein  in  the  various  morphological 
entities  of  the  developing  rat  brain.   These  studies  are  directed 
at  the  elucidatipn  of  the  effects  of  thyroid  hormone  on  myelin 
synthesis,  nerve-ending  synthesis,  synaptosome,  etc.,  in  order  t^ 
rslftte  the  biocheaical  effects  to  functional  and  morphological   i 
maturation  of  the  brain. 

It  was  previously  demonstrated  in  this  laboratory  that 
D-3-hydroxybutyrate  dehydrogenase  is  a  mitochondrial  enzyme 
activity  which,  along  with  other  mitochondrial  enzymes,  increases 
in  amount  during  maturation  of  the  brain.   Unlike  these  other 
mitochondrial  enzymes,  however,  it  declines  again  after  brain 
maturation  has  been  achieved.   This  is  consistent  with  the  known 
inability  of  the  mature  brain  to  utilize  g-hydroxybutyrate  as  a 
substrate  for  its  energy  metabolism.   Recent  studies  in  other 
laboratories  have  indicated  that  during  prolonged  starvation, 
when  the  glucose  stores  of  the  body  have  been  more  or  less 
depleted,  the  brain  begins  to  utilize  g-hydroxybutyrate  which  is 
elevated  in  the  blood  during  starvation.   In  other  words,  in  the 
absence  of  glucose,  the  brain  substitutes  g-hydroxybutyrate  as 
its  energy  source.   Studies  in  this  laboratory  have  demonstrated 
that  the  brain  becomes  capable  of  utilizing  g-hydroxybutyrate 
because  starvation  induces  a  restoration  of  the  3-hydroxybutyric 
dehydrogenase  activity  in  the  brain.   Some  consequence  of  the 
starvation  process  induces  the  enzyme  activity  in  the  adult 
brain.   Evidence  has  also  been  obtained  that  the  decline  in  the 
enzyme  activity  in  brain  begins  at  about  the  time  of  weaning  and 
may  reflect  a  switch  in  the  nature  of  the  diet  from  the  high  fat 
composition  of  breast  milk  to  the  high  carbohydrate  content  of 
the  normal  diet.   Apparently  then,  the  brain  is  able  to  adapt 
its  energy  metabolism  requirements  to  fit  the  restrictions  im- 
posed upon  it  by  nutrition.   These  studies  are  still  in  progress 

49 


mBB.. 



M 

1 

^ 

O 

l-H 

td  g 

1^  c: 

CD 

D> 

t-" 

itJ 

W 

o 

u 

o 

1^ 

f 

to  determine  the  mechanisms  involved  in  the  induction  of  the 
enzyme. 

The  studies  of  the  alcohol-withdrawal  syndrome  have  thus 
far  been  limited  to  the  development  of  suitable  sensitive  methods 
for  assaying  alcohol  dehydrogenase.   Such  a  method  has  been 
developed  and  has  been  employed  to  demonstrate  that  there  is,  in 
fact,  alcohol  dehydrogenase  activity  in  brain.   This  has  in  the 
past  been  a  controversial  point,  but  the  availability  of  a 
sensitive  method  has  made  possible  the  detection  of  this  small 
amount  of  activity.   Studies  are  currently  in  the  planning  stage 
to  examine  the  influence  of  alcohol  ingestion  on  the  level  of 
the  enzyme  in  brain  and  liver  and  to  relate  the  activity  of  the 
enzyme  to  other  biochemical  and  metabolic  pathways  of  importance 
in  the  nervous  system. 

It  is  now  clearly  established  that  the  cell  is  capable  of 
undergoing  various  adaptations  and  alterations  in  response  to 
changes  in  intracellular  conditions  and  exogenous  chemical  agents. 
Enzyme  levels  in  cells  can  be  altered  in  response  to  the  action 
of  hormones,  ion  effects,  functional  activity,  etc.   It  is  be- 
coming equally  clear  that  many  of  these  enzyme  inductions  are  not 
the  consequence  of  direct  action  of  hormones  at  the  gene  level 
but  changes  in  nuclear  transcriptional  activity  in  response  to 
altered  chemical  environment  within  the  cell.   Studies  have  been 
initiated  to  determine  the  effect  of  cytoplasmic  elements  and 
metabolic  activities  on  nuclear  RNA  polymerase  activity.   These 
studies  are  still  at  the  technological  level;  the  assay  methods 
are  in  the  process  of  being  developed  and  tested.   One  such  assay 
system  has  already  given  promise  of  being  ready  for  use.   It  is 
clear  that  the  nuclear  RNA  polymerase  activity  is  extremely 
sensitive  to  a  number  of  cytoplasmic  factors  such  as  ion  concen- 
tration, etc.   These  studies  will  be  continued  in  directions 
related  to  the  effects  of  hormone  action,  nutritional  states, 
and  cytoplasmic  metabolism. 

These  are  the  major  areas  of  activity  of  the  section 
during  the  past  year.   It  is  anticipated  that  studies  will  be 
continued  in  all  of  these  areas  along  the  lines  as  indicated. 

Section  on  Biochemistry 
Marian  Kies ,  Chief 

The  Section  on  Biochemistry  has  continued  its  study  of 
autoimmune  pathology  in  the  central  nervous  system  (CNS).   The 
phenomenon  of  organ  damage  through  misdirected  immunologic  reac- 
tions has  been  investigated  intensively  in  various  disease  states, 
but  in  no  other  situation  have  the  mechanisms  been  studied  so 
extensively  as  in  the  CNS.   Kies  and  co-workers  in  the  Section 
on  Biochemistry  were  the  first  to  identify  the  major  encephalito- 
genic  component  of  CNS  as  a  basic  protein  which  occurred  in  vivo 
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as  an  integral  part  of  the  structure  of  myelin.   Members  of  the 
section  have  previously  worked  out  simple  and  effective  methods 
of  isolation  which  are  still  widely  used  with  little  modification 
by  other  investigators o   At  the  present  time  we  are  engaged  in 
further  chemical  and  immunologic  studies  on  this  very  important 
constituent  of  CNS  myelin. 

The  results  of  the  past  year's  work  are  best  described 
under  three  main  topics:  (1)  Nature  of  the  encephalitogen 
(myelin  basic  protein)  in  vivo;  (2)  characterization  of  anti- 
bodies induced  in  experimental  animals  by  single  cballenge  of 
the  antigen  (myelin  basic  protein)  in  Fr©und*s  adjuvant  or  by 
hyper immunization  without  adjuvant;  (3)  role  of  sensitized 
lymphoid  cells  in  the  formation  of  the  CNS  lesion. 
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I.   Natvire  of  Myelin  Basic  Protein  (BP) ;   There  is  ample  ^§ 

evidence  in  the  literature  that  multiple  encephalitogenic  enti-  ^  ^ 

ties  have  been  isolated  from  a  single  species  of  CNS.   The  major  e^j 

difference  noted  in  these  various  purified  preparations  has  been  g 

that  of  molecular  size.   Although  it  is  now  well  established  that 
the  smaller  (polypeptide)  encephalitogens  arise  artifactually 
from  the  larger  proteins  (through  endogenous  proteolytic  digestion 
during  isolation)  the  nvunber  of  different  highly  basic  proteins 
which  are  specific  to  brain,  either  in  myelin  or  other  cell 
structures,  has  not  been  ascertained^ 

During  the  past  year  Dr.  Martenson  and  Mrs.  Deibler  have 
developed  some  ingenious  electrophoretic  techniques  applicable 
to  studies  of  highly  basic  proteins  which  have  permitted  us  to 
demonstrate  the  following:   The  bulk  of  the  myelin  basic  protein 
can  be  extracted  from  whole  guinea  pig  brain  at  hydrogen  ion 
concentrations  which  are  too  low  to  extract  other  CNS  basic 
proteins.   Thus,  it  is  now  possible  to  distinguish  (even  in  crude 
extracts)  myelin  BP  from  similar  but  not  Identical  BPs  from 
other  subcellular  structures. 

Myelin  basic  protein  obtained  under  the  simplest  condi- 
tions possible  is  heterogeneous.   The  heterogeneity  does  not 
appear  to  be  an  artifact  introduced  by  electrophoretic  conditions 
or  by  chemical  or  proteolytic  degradation  occurring  during 
extraction.   The  heterogeneity  observed  in  the  BP  obtained  by 
direct  extraction  of  isolated  myelin  is  not  due  to  differences 
in  molecular  size  of  the  components.   The  components  appear  to 
differ  slightly  in  net  charge.   It  has  not  yet  been  determined 
whether  all  of  the  components  (3-5  depending  on  the  species  of 
origin)  are  equally  encephalitogenic  or  whetber  they  contain 
identical  antigenic  sites^ 

II.   Characterization  of  Antibodies  to  Myelin  Basic  Protein: 
Drs.  Lisak  and  Falk  have  demonstrated  by  two  antibody  detection 
methods  formation  of  TS-yi  and  -y2,  as  well  as  19S-Y1  antibodies 
specifically  directed  toward  antigenic  sites  on  encephalitogenic 
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BP.   These  antibodies  are  seldom  detectable  after  a  single  intra- 
dermal challenge  of  10-625y  BP  in  Freund's  complete  adjuvant 
even  though  the  higher  levels  tested  represent  excessive  doses 
and  are  extremely  encephalitogenic.   Less  than  10%  of  several 
hundred  sera  obtaiagd^  from  actively  sensitized  animals  have 
contained  de tec tabTe  antibody.   On  the  other  hand,  anti-BP  anti- 
bodies are  found  in  relatively  large  amounts  in  sera  from  guinea 
pigs  given  a  series* of  injections  of  BP  without  any  bacterial 
adjuvant  followed  by  "encephalitogenic"  challenge  with  mycobac- 
teria.  The  latter  injection  increases  the  antibody  titer  (which 
already  is  considerable  as  a  result  of  multiple  injections  of  BP) 
but  does  not  induce  EAE  as  it  would  have  in  guinea  pigs  having 
no  previous  exposure  to  the  basic  protein. 

Indirect  evidence  that  the  phenomenon  of  protection  against 
EAE  induced  by  pretreatment  with  myelin  BP  may  be  independent  of 
the  levels  of  antibody  observed  in  the  pretreated  animals  was 
obtained  by  combining  the  protective  injections  with  an  immuno- 
suppressive drug,  Methotrexate  (Mtx).   When  Mtx  treatment 
accompanied  hperimmunization  with  BP,  no  detectable  antibody  was 
found  prior  to  challenge  with  BP  and  mycobacteria.   After  chal- 
lenge antibody  levels  were  significantly  lower  in  Mtx-treated 
hyper immunized  animals  than  in  those  guinea  pigs  hyperimmunized 
with  BP  without  Mtx  treatment.   EAE  failed  to  develop  in  either 
group  as  indicated  in  the  accompanying  table: 

Pretreatment     Antibody  at  time     EAE     Antibody  after 
(-  3  weeks)        of  challenge  challenge 

(%  Reactors)  (%  Reactors) 

Mtx  -  +  - 

BP  ++  (90%)  -         +++  (100%) 

BP  +  Mtx  -  -  +  (75%) 

Clarification  of  the  role  of  antibody  in  disease  suppres- 
sion could  serve  as  an  important  aspect  of  the  development  of  an 
effective  immunologic  treatment  for  autoimmune  disease  of  the 
CNS  in  humans.   In  collaboration  with  several  other  groups,  we 
are  studying  the  incidence  of  anti-BP  antibody  and  the  possible 
role  of  specifically  sensitized  cells  in  human  demyelinative 
disorders.   We  are  also  investigating  the  possibility  of  immuno- 
logic cross  reactivity  between  viral  and  CNS  antigens. 

III.   Role  of  Sensitized  Lymphoid  Cells  in  CNS  Pathology; 
EAE  can  be  induced  in  immunologically  "naive"  guinea  pigs  by 
transfer  of  sensitized  cells  from  donors  challenged  with  either 
whole  guinea  pig  spinal  cord  and  mycobacteria  or  with  myelin 
basic  protein  and  mycobacteria.   Successful  demonstration  of  the 
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latter  was  achieved  recently  by  Dr.  Falk  in  our  laboratory  through 
manipulation  of  the  relative  amounts  of  basic  protein  and  myco- 
bacteria in  the  encephalitogenic  emulsion  used  for  challenge  of 
the  donors. 

«,>.-^-  :--         ■  it- 

Other  factors  found'  to  influence  the  ability  of  lymphoid 
cells  to  transmit  delayed  hypersensitivity  from  sensitized  donors 
to  untreated  recipients  are  the  time  interval  between  induction 
and  cell  transfer,  the  number  of  cells  transferred,  treatment  of 
either  donors  or  recipients  with  BP  prior  to  challenge  and/or 
transfer. 

A  correlation  between  number  of  cells  transferred  and 
severity  of  EAE  in  recipients  was  demonstrated.   1  x  10®- 
2.5  X  10®  cells  harvested  on  day  5  after  sensitization  ar©  uni- 
formly capable  of  inducing  both  clinical  and  histological  signs 
of  disease  in  nonsensitized  donors ,  whereas  a  smaller  number  of 
cells— 2.5-5  X  10°  induces  mainly  liistological  disease.   2.5  x 
10®  cells  harvested  on  day  9  mf ter  sensitization  with  homologous 
myelin  BP  and  mycobacteria  also  induced  disease  in  a  majority  of 
recipients.   Seye^fel^^bf  EAE  in  recipients  also  correlates  with 
intensity  of  delayed-^kin  reactions  to  BP  in  the  latter  group. 
This  relationship  was  noted  whether  whole  CNA  tissue  or  purified 
BP  was  used  for  challenge  of  the  cell  donors.  ^_ 

Sera  f rob  cell  donors  as  well  as  recipients  were  examined 
for  presence^  of  anti-BP  antibody  by  passive  cutaneous  anaphylaxis 
(7S-Y1  globulins)  and  by  radioimmunoelectrophoresis  for  all 
globulin  classes.   No  antibody  was  detected  by  either  method  in 
any  recipient  animals  although  weak  antibody  was  detected  by 
radioautography  in  sera  from  some  of  the  donor  animals.   The  T 

over-all  incidence  of  antibody  detectable  by  this  method  in  our  * 

laboratory  is  approximately  10%  in  actively  challenged  animals.  I 

The  technique  of  passive  transfer  is  currently  being  used 
to  investigate  the  immunologic  mechanisms  involved  in  the  sup-   | 
press ion  of  EAE  by  pre treatment  of  experimental  animals  with    \ 
whole  CNS  or  purified  myelin  BP.  I 

Section  on  Pharaiacology 
Julius  Axelrod,  Chief 

The  main  efforts  of  the  Section  on  Pharmacology  during  the 
past  year  have  been  concerned  with  studies  on  adrenergic  mechan 
isms  and  biochemical  rhythms. 

Drs.  de  Champlain  and  Krakoff  have  continued  their  experi- 
ments on  the  relationship  between  the  sympathetic  nervous  system 
and  experimental  hypertension  induced  by  high  sodium  and  doca. 
They  have  clearly  demonstrated  a  defect  in  the  ability  of  the 
storage  granules  in  the  sympathetic  nerves  to  retain  noradrenaline 
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in  this  type  of  hypertension.   This  abnormality  causes  more  of 
the  neurotransmitter  to  leak  onto  the  adrenergic  receptor  and 
thus  raised  the  blood  pressure.   It  appears  that  this  storage 
defect  precedes  the  onset  of  hypertension.   Both  the  leakiness 
of  the  storage  vesicle  and  the  elevated  blood  pressure  can  be 
restored  to  normal  either  by  the  removal  of  salt  from  the  diet 
together  with  the  administration  of  a  naturetic  agent  or  by 
interrupting  sympathetic  nerve  impulses  with  a  ganglionic  block- 
ing agent. 

Monoamine  oxidase  (MAO)  has  been  shown  to  be  highly 
localized  in  the  microsomal  fraction  of  the  heart  and  salivary 
gland.   Subcellular  studies  suggest  that  some  of  this  enzyme  is 
localized  in  the  same  particles  as  noradrenaline.   Dr.  Mueller 
has  shown  that  MAO  can  be  induced  in  the  rat  salivary  gland  by 
isoproterenol  and  that  this  induction  can  be  blocked  by  inhibi- 
ting protein  synthesis  or  pretreating  with  p-adrenergic  block- 
ing agents. 

Dr.  Landsberg  has  previously  shown  that  removal  of  the 
pituitary,  thyroid,  or  adrenal  glands  increases  the  turnover  of 
noradrenaline  in  the  rat  heart.   This  increase  in  turnover  after 
hypophysectomy  can  be  partially  reduced  by  the  administration  of 
either  thyroid  or  ACTH,  and  completely  abolished  by  giving  both 
hormones  together.   The  administration  of  a  ganglionic  blocking 
agent  also  restores  the  turnover  of  noradrenaline  to  normal. 

Last  year  in  collaboration  with  Drs.  Sh^in  and  Wurtman  we 
reported  that  the  pineal  gland  in  organ  culture  can  carry  out  all 
of  the  steps  in  the  conversion  of  tryptophan  to  melatonin.   This 
system  has  proved  to  be  a  useful  tool  in  studying  the  neural  con- 
trol of  melatonin  synthesis  in  the  pineal  gland.   We  now  have 
preliminary  evidence  that  the  neurotransmitter  stimulates  the 
synthesis  of  melatonin  from  tryptophan  and  also  enhances  protein 
synthesis.   This  is  the  first  observation  that  noradrenaline  acts 
at  the  level  of  protein  synthesis. 

In  the  continuing  studies  on  biochemical  rhythms,  Dr.  Black 
has  made  some  interesting  observations  on  the  diurnal  rhythm  of 
liver  tyrosine  transaminase.   The  activity  of  this  enzyme  can  be 
induced  by  inhibition  synthesis  of  noradrenaline  by  a-methyl-p- 
tyrosine  and  the  induction  can  be  prevented  by  elevating  nor- 
adrenaline with  1-dopa.   The  diurnal  rhythm  in  tyrosine  trans- 
aminase was  found  to  be  suppressed  or  abolished  by  elevating 
brain  noradrenaline  levels  by  increasing  its  synthesis  or 
preventing  its  metabolism. 

In  collaboration  with  Dr.  Vesell,  we  have  found  that  the 
adrenaline-forming  enzyme  in  mammals  is  present  in  the  adrenal 
medulla  in  several  enzymes. 
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Section  on  Physiology 
Edward  Evarts ,  Chief 

The  work  of  the  Section  on  Physiology  during  the  past  year 
has  been  directed  toward  elucidating  mechanisms  whereby  the  brain 
initiates  and  controls  voluntary  movement;  the  work  has  involved 
studies  of  the  roles  of  three  different  areas:   the  precentral 
motor  cortex,  the  cerebellum,  and  the  nucleus  ventralis  lateralis, 
a  structure  which  links  motor  cortex  and  cerebellum.   Each  of  the 
three  studies  has  utilized  the  technique  of  single  neuron  record- 
ing in  monkeys  who  have  learned  to  carry  out  various  voluntary 
movements.   Monkeys  were  trained  to  make  a  variety  of  skilled 
hand  movements  and  the  activity  of  single  nerve  cells  was  then 
observed  in  relation  to  these  hand  movements.   In  the  summary  ^ 

which  follows,  the  results  for  the  three  different  regions  of  the 
brain  will  be  discussed  separately. 

The  Precentral  Motor  Cortex 

In  the  past  year  the  Section's  work  on  the  precentral 
motor  cortex  has  been  directed  towards  discovering  what  aspects 
of  movement  are  represented  in  the  discharge  patterns  of  pre- 
central motor  cortex  neurons.   This  work  aims  at  achieving  an 
understanding  of  the  coding  of  the  output  information  which  passes 
from  the  precentral  motor  cortex  to  the  spinal  cord.  At  the  out-         ;' 
set  it  seemed  that  one  of  the  most  basic  questions  which  needed 
to  be  answered  was  whether  the  output  patterns  of  precentral  motor        ' 
cortex  neurons  represented  the  force  exerted  by  the  hand,  or  the  „; 

direction  in  which  the  hand  was  moving.   It  is  a  common  experience        j 
to  make  movements  which  seem  similar  to  the  external  observer  but 
which  are,  in  fact,  quite  different,  involving  very  different  T 

patterns  of  muscular  contraction.   Consider  the  situation  of  a  •• 

driver  operating  an  automobile  equipped  with  power  steering.   In  2i 

such  a  situation,  movements  of  the  steering  wheel  encounter  rela- 
tively little  external  opposition  and  are  therefore  associated 
with  relatively  slight  muscular  contraction  on  the  part  of  the 
driver.   Consider  now  the  same  driver  operating  a  vehicle  not 
equipped  with  power  steering.   In  such  a  situation,  the  driver's 
muscles  will  have  very  different  patterns  of  contraction  for  a 
given  movement  of  the  wheel.   In  the  work  on  the  motor  cortex  of 
the  monkey,  efforts  have  been  made  to  observe  activity  of  neurons 
in  a  situation  analogous  to  that  described  above,  and  to  determine 
whether  the  output  of  the  motor  cortex  neurons  will  change  as  a 
function  of  the  external  resistances  which  the  monkey  encounters 
in  the  course  of  voluntary  movements. 

The  question  posed  above  received  a  tentative  answer  in  a 
study  described  in  last  year's  annual  report:   it  was  found  that 
the  activity  of  neurons  in  motor  cortex  is  related  to  the  force 
exerted  during  a  learned  hand  movement  rather  than  to  the  change 
of  position  of  the  hand.   Before  we  could  conclude  that  represen- 
tation of  force  is  a  general  feature  of  motor  cortex  output, 
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however,  it  was  necessary  to  observe  the  activity  of  motor  cortex 
neurons  dui'ing  additional  sorts  of  movement,  for  it  seemed  possi- 
ble that  the  asspects  of  movement  to  which  motor  cortex  activity 
is  related  pay  change  as  motor  behavior  changes.   A  new  study 
was  therefore  carried  out  to  obtain  information  on  neuronal 
activity  in  relation  to  force  during  a  hand  movement  which  was 
radically  different  from  the  movement  performed  by  the  monkeys 
of  the  previous  study..   The  movement  of  the  previous  study  had 
been  one  in  which  monkeys  alternately  flexed  and  extended  the 
wrists  receiving  a  reward  when  the  duration  of  each  of  two  succes- 
sive half-cycles  of  the  movement  (flexion  followed  by  extension 
or  vice-versa)  was  greater  than  400  but  less  than  700  msec.   The 
movement  of  the  present  study  was  one  in  which  monkeys  maintained 
a  fixed  wrist  position  while  supporting  a  load  which  sometimes 
required  predominant  activity  of  flexor  musculature  and  at  other 
times  required  predominant  activity  of  extensor  musculature.   In 
the  new  task  the  monkey  tried  to  avoid  wrist  movement,  attempting 
to  maintain  a  fixed  wrist  position  regardless  of  the  load  which 
opposed  maintenance  of  this  position. 

The  results  of  the  previous  study  (reported  in  last  year's 
annual  report)  showed  that  motor  cortex  activity  was  related  to 
force  under  conditions  which  required  joint  displacement,  while 
the  results  of  the  present  study  show  that  motor  cortex  activity 
is  related  to  force  during  performance  of  a  task  which  requires 
maintenance  of  &   fi::%ed  posture.   Taken  tc^ether  with  the  previous 
finding  that  motor  cortex  activity  is  related  to  force  exerted 
during  wrist  displacement ,  these  observations  indicate  that  the 
output  of  motor  cortex  neurosis  Is  related  to  the  pattern  of 
muscular  activity  of  the  moving  part  rather  than  to  the  direction 
of  joint  displacement  or  joint  position  which  the  subject  may 
intend  to  achieve  as  a  result  of  this  muscular  activity. 

The  Cerebellum 

The  precentral  motor  cortex  is  but  one  component  of  the 
motor  control  system.   Another  especially  important  coasponeat  is 
the  cerebellum.   Last  year's  annual  report  described  observations 
on  activity  of  cerebellar  neurons  during  voluntary  movement  in 
the  monkey.   These  were  the  first  recordings  ever  to  be  obtained 
on  cerebellar  neuronal  activity  under  normal  conditions =   In  the 
recent  year  these  studies  on  cerebellar  neurons  have  been  extended. 
The  major  question  which  was  posed  concerned  the  temporal  rela- 
tions between  changes  in  activity  of  cerebellar  neurons  and  the 
occurrence  of  movement.   The  most  widely  accepted  theory  of  cere- 
bellar function  stated  that  the  cerebellum  acted  to  correct  errors 
of  movement  once  these  errors  had  occurred.   Thus,  it  had  been 
proposed  that  the  movement  was  initiated  by  activity  in  the  motor 
cortex  and  corrected  on  the  basis  of  feedback  to  the  cerebellum; 
the  cerebellum  was  thought  to  be  an  error  corrector.   Studies  on 
cerebellar  neurons  carried  out  in  the  past  year  have  shown  that 
the  cerebellum  is  of  critical  importance  in  initiating  movement 
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to  begin  witlio   These  observations  were  obtained  in  experiments 
on  monkeys  who  were  trained  to  make  quick  movements  in  response 

to  a  signal  which  was  deli'^ered  by  the  ©sEperlmeeter^   In  these 
experiaents  it  was  possible  to  observe  the  relationship  between 
impulses  in  the  cerebellar  nemrons  and  occurrence  of  the  first 
ffluseular  activity  preceding  the  movement,-  It  was  clear  that 
rebellar  activity  preceded  the  movement. 
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This  finding  is  of  considerable  theoretical  significance 
in  an  understanding  of  movement.   It  now  seems  plausible  that  the 
activity  of  motor  cortex  neurons  is  in  fact  initiated  in  part  by 
the  prior  activity  of  cerebellar  neurons o  The  output  of  the  cere- 
bellum reaches  the  motor  cortex  by  way  ©f  a  pathway  which  passes 
through  the  thalamus o   The  thalamic  link  is  a  nucleus  called 
nucleus  ventralis  lateralis.   The  logical  next  step  In  our  studies 
of  movement  was  therefore  to  investigate  the  role  ventralis 
lateralis  has  in  movement.   The  results  of  these  investigations 
are  described  in  the  next  sectiofflc 

Nucleus  Ventralis  Lateralis 

Experiments  on  activity  of  neurons  In  ventralis  lateralis 
were  begun  this  year  and  have  not  yet  yielded  conclusive  results. 
On  the  basis  of  preliminary  findings,  however.  It  seems  probable  ' 
that  neurons  in  ventralis  lateralis  are  active  prior  to  the     ! 

occurrence  of  movement,  and  thus  might  be  the  pathway  whereby  thri 
motor  cortex  neurons  are  set  into  action.   It  had  previously  been 
thought  that  the  nucleus  ventralis  lateralis  provided  sensory 
feedback  information  to  the  motor  cortex,  but  that  the  initiation 
of  cortical  activity  prior  to  movement  occurred  over  other  path- 
ways o   Now  it  seems  that  the  nucleus  ventralis  lateralis  may  in-  I 
deed  be  one  ©f  the  primary  channels  over  which  movement  is  ■             -' 
initiated.                                                         i 

Significance  for  Mental  Health  Research 

The  studies  on  neural  mechanisms  of  movement  described 
above  are  focused  on  the  interrelations  of  the  precentral  motor 
cortex  and  the  cerebellum.   Since  the  link  between  these  two 
structures  is  the  nucleus  ventralis  lateralis,  this  particular 
structure  has  also  been  investigated.   The  work  which  is  going  on 
has  implications  both  at  the  basic  and  the  applied  level.   At  the 
basic  level,  it  is  clearly  important  to  understand  mechanisms 
underlying  voluntary  movemento   Neurophysiologists  working  in 
anesthetized  preparations  over  many  decades  have  learned  a  great 
deal  about  the  mechanisms  underlying  our  appreciation  of  sensory 
events,  but  only  with  the  work  which  started  in  the  Section  on 
Physiology  has  it  been  possible  to  understand  the  normal  processes 
which  subserve  voluntary  movement,  A  general  theory  of  cerebral 
function  which  does  not  include  an  understanding  of  movement  is 
clearly  inadequate.  Thus,  the  observations  obtained  on  brain 
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function  during  voluntary  movements  have  general  significance  for 
neuropsychological  theory. 

In  addition,  the  observations  on  the  relations  betv/een 
motor  cortex  and  cerebellum  have  considerable  direct  implications 
for  treatment  of  a  neurological  disease,  Parkinsonism.   In  the 
past  decade  it  has  been  found  that  Parkinsonism  may  be  ameliorated 
by  a  surgical  operation  which  interrupts  the  connections  between 
the  cerebellum  and  the  precentral  motor  cortex.   This  interruption 
is  carried  out  by  means  of  a  lesion  placed  in  the  nucleus  ventralis 
lateralis.   The  reason  for  the  effectiveness  of  this  lesion  is 
not  yet  known  in  detail,  and  the  present  observations  give  promise 
of  providing  much  more  precise  information  on  the  function  sub- 
served by  the  nucleus  ventralis  lateralis.   It  is  possible  that 
such  information  may  be  useful  to  the  neurologist  in  his  attem.pts 
to  understand  the  mechanism  whereby  the  surgical  operation  works, 
and  therefore  in  his  ability  to  make  the  operation  more  precise. 
Some  patients  are  helped  by  the  operation  and  some  are  not,  and 
it  seems  possible  that  information  as  to  the  precise  function  of 
the  nucleus  ventralis  lateralis  would  enable  the  neurosurgeon  and 
neurologist  to  carry  out  preliminary  examinations  which  would  help 
them  to  decide  whether  the  surgical  treatment  would  or  would  not 
be  effective  in  the  individual  case. 


Unit  on  Psychosomatics 
Philippe  V.  Cardon,  Chief 

During  this  year  the  Unit  Chief  was  involved  not  only  in 
the  research  activities  of  the  Unit  itself,  but  also  had  primary 
responsibility  for  the  biologically  oriented  clinical  research 
of  the  Section  on  Psychiatry  and  was  Acting  Laboratory  Chief 
during  most  of  the  year.   The  clinical  research  was  in  three 
areas. 

Relation  of  Urinary  Excretion  of  Catecholamines  and  Their 
Metabolites 

With  Harold  Mirsky,  a  series  begun  last  year  was  expanded 
to  40  studies  of  normal  volunteers.   In  both  young  men  and  young 
women  a  highly  significant  negative  correlation  between  the  dura- 
tion of  the  pre-ejection  phase  of  left  ventricular  contraction 
and  the  rate  of  excretion  of  free  epinephrine  was  observed.   Less 
striking  but  significant  correlations  were  found  between  heart 
rate  and  excretion  of  both  free  epinephrine  and  norepinephrine. 
It  is  of  interest  that  no  analogous  relation  to  blood  pressure 
was  found. 

The  possible  import  of  such  observations  may  be  seen  in 
relation  to  the  following  available  information.   Day-by-day 
excretion  rates  of  catecholamines  vary  greatly  within  subjects, 
but  variation  among  subjects  is  even  greater.   Thus,  individuals 
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who  on  the  average  reliably  excrete  much  or  little  epinephrine  or 
norepinephrine  can  be  identified.   If,  as  appears  to  be  so,  their 

tendency  to  do  so  is  reflected  in  circulatory  parameters ,  it  snay 
also  be  reflected  in  measures  of  other  rationailly  selected  func= 
tions,  such  as  resting  oxygen  consumption^  glucose  utilization, 
and  plasma  cholesterol  levels »   Clustering  of  such  variables 
may  be  demonstrable.   Conversely j,  some  variables  (such  as  heart 
rate)  may  be  manipulated  through  operant  conditioning  techniques. 
Study  of  the  effects  of  such  conditioning  on  the  other  variables 
in  the  cluster  (not  directly  conditioned)  is  thus  possible ^  and 
therapeutic  applications  conceivable c 

Thyroid  Function 

With  Dr,  Mirsky,  the  hypothesis  that  thyroid  function  in- 
creases during  sleep  (or  at  night)  has  been  explored  by  measuring 
thyroidal  uptake  and  urinary  excretion  of  the  iodine  isotope  I^"^". 
In  9  normal  subjects  there  was  a  definite  increase  in  the  6- hour 
fractional  thyroidal  uptake  at  nighto   Interpretation  is  diffi= 
cult  because  renal  clearance  decreased  at  night.   However;,  there 
is  some  evidence  in  the  data  that  both  the  thyroidal  and  renal 
rate  constants  changed.   It  should  be  possible  to  confirm  this 
tentative  conclusion  by  measuring  the  same  variables  between  the 
second  and  sixth  hours  after  giving  the  isotope,  when  it  is  safe 
to  express  the  clearance  from  non-thyroidal  tissues  as  a  single 
exponential  function^   Confirmation  of  the  hypothesis  would  fit 
well  with  the  contrasting  effects  of  thyroid  and  adrenal  cortex 
on  protein  synthesis  and  would  suggest  more  direct  study  of 
diurnal  variation  in  protein  synthesis  rateo 
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Lithium  in  Affective  Disorders 

Drs,  Greenspan  and  Aronoff  conducted  these  studies.   Manic 
patients  who  are  given  lithium  retain  more  of  it  than  do  non- 
manic  patients.   As  mania  subsides,  lithium  is  diuresed.   During 
mania  the  ion  is  apparently  markedly  concentrated  at  unknown 
sites  because  calculated  "lithium  space"  sometimes  exceeds  body 
weight.   Ways  of  estimating  the  size  of  body  "compartments"  have 
been  set  up  and  a  few  studies  of  these  in  relation  to  lithium 
treatment  carried  out,  but  the  data  are  insufficient  to  report. 


Section  on  Psychiatry 
Eric  J.  Hanson,  Acting  Chief 

Studies  on  the  interaction  between  the  biological  organism 
and  the  social  field  have  been  continued  and  the  longitudinal 
clinical  ratings  of  patients  admitted  to  the  therapeutic  community 
are  being  analyzed.   The  thrust  of  the  Laboratory's  clinical 
research  program  is  currently  being  reoriented  towards  a  greater 
emphasis  on  biological  aspects  and  this  project  will  be  terminated 
as  of  July  1968. 
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Investigations  into  certain  biological  aspects  of  psychi- 
atric conditions  have  continued  along  the  lines  indicated  last 
year.   Dr.  Durellj  previous  principal  investigator  in  this  regard, 
has  been  on  leave  of  absence  during  the  past  year,  but  he  has 
continued  to  work  with  us  as  a  collaborator.   Progress  during  the 
past  year  appears  in  the  report  from  the  Unit  on  Psychosomatics. 

Studies  of  the  mechanism  of  action  of  acetylcholine  (ACh) 
have  progressed  in  several  ways.   The  limited  experiments 
reported  last  year,  which  demonstrated  the  stimulation  of  the 
diesteratic  cleavage  of  the  phosphatidylinositols,  have  been 
confirmed  and  extended.   The  objection  had  been  raised  that  de 
novo  synthesis  of  inositol- l~phosphate  by  phosphoryl-action  of 
the  excess  labeled  inositol  present  might  occur  during  our  incu- 
bation, and  this  would  cause  spurious  estimation  of  the  amount  of 
hydrolysis  when  the  radioactivity  was  assayed.   Since  ATP  is 
required  for  this  and  2-deoxyglucose  and  hexokinase  were  present 
to  effectively  trap  any  ATP  formed,  this  seemed  quite  unlikely. 
Double- label  experiments  have  supported  our  interpretation. 
Choline  is  unable  to  substitute  for  ACh,  and  adding  atropine  in 
equimolar  concentration  blocks  the  stimulation  by  ACh.   These 
studies  of  the  specificity  of  the  ACh's  action  parallel  the 
usual  findings  in  physiological  experiments,  and  thus  increase 
the  probability  that  these  biochemical  changes  are  biologically 
significant.   Since  we  demonstrate  these  changes  within  3  minutes, 
it  may  well  be  that  this  is  one  of  the  earliest  chemical  reactions 
stimulated  by  ACh.   If  this  is  the  initial  step  in  ACh  action,  it 
is  of  immense  importance  to  neurobiology.   Work  is  now  in  progress 
to  determine  whether  other  phospholipids  present  in  neural  mem- 
branes may  be  similarly  responsive  to  ACh.   It  will  also  be  of 
interest  to  see  whether  other  proposed  neurotransmitters  can  act 
in  this  way. 

Section  on  Medicine 
Irwin  J.  Kopin,  Chief 

The  Section  on  Medicine  has  continued  its  investigations 
of  synthesis,  storage,  release,  metabolism  and  mode  of  action  of 
the  biogenic  amines  and  their  modification  by  nerve  impulse 
activity,  aging,  drug  treatment  and  endocrine  and  electrolyte 
status. 

With  Dr.  Gtiran  Sedvall,  it  was  demonstrated  that  neuronal 
activity  accelerates  catecholamine  formation  at  the  level  of 
tyrosine  hydroxylase  action  but  that  levels  of  this  enzyme  are 
not  altered  during  acute  nerve  stimulation.   It  is  believed  that 
norepinephrine  or  dopamine  might  exert  a  "feedback"  control  of 
this  step.   During  the  course  of  the  year,  it  was  found  that 
diminishing  bound  stores  of  norepinephrine,  either  by  chronic 
administration  of  reserpine  or  by  replacement  of  the  catechol- 
amine by  a  "false  transmitter,"  failed  to  accelerate  tyrosine 
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hydroxy lation  but  did  alter  the  rates  of  conversion  of  dopamine 
to  norepinephrine.   These  findings  suggested  that  only  a  portion 
of  the  catecholamine  stores,  presumably  the  unbound  cytoplasmic 
amines,  exerted  the  feedback  effect  and  that  conversion  of  dop- 
amine to  norepinephrine,  either  by  interference  with  transport  to 
the  enzyme  involved  or  by  direct  inhibition  of  the  enzyme,  under 
some  circumstances  is  rate-limiting  in  norepinephrine  synthesis. 

A  method  to  estimate  the  absolute  rate  of  norepinephrine 
synthesis  using  tyrosine-Cl'*  conversion  to  the  catecholamines  was 
developed.  Such  estimates  exceeded  those  which  depend  on  deter- 
mining the  turnover  rate  and  suggested  that  not  all  of  the  newly 
formed  catecholamine  mixes  with  the  endogenous  stores.  These 
findings  led  to  experiments  in  the  isolated  perfused  cat  spleen 
which  proved  that  newly  synthesized  norepinephrine  is  selectively  om 
released  and  that  newly  formed  transmitters  play  an  Important  role  ^  g 
in  maintaining  synaptic  function.  These  observations,  made  with  "^  t-< 
Drs.  Krauss  and  Breese,  are  of  fundamental  Importance  in  evaluating  *x) 
estimates  of  transmitter  synthesis  rates  and  In  explaining  the  o 

action  of  drugs  which  are  known  to  Interfere  with  catecholamine  g 

synthesis.   Such  drugs  Influence  behavior  as  well  as  peripheral 
sympathetic  neuronal  function. 

Studies  on  release  of  amines  and  amino  acids  from  tissue 
slices  by  Drs.  Chase  and  Katz  suggest  that  drugs  can  be  used  to 
distinguish  between  release  caused  by  direct  depolarization  of 
the  nerve  terminal  and  indirect  depolarization  as  a  consequence 
of  nerve-axon  propagated  Impulses.   Lithium  Ions,  at  levels  which 
are  used  therapeutically  in  the  treatment  of  mania.  Interfere 
with  release  of  the  putative  transmitters.   The  Ions  have  a  similar 
effect  even  when  administered  in  vivo.   These  findings  are  Impor- 
tant in  that  they  provide  a  moHel  for  studying  the  effects  of 
ions  and  drugs  on  transmitter  release  in  brain  and  may  provide 
an  explanation  for  the  action  of  lithium  in  treatment  of  mental 
disorders. 

False  transmitter  replacement  of  norepinephrine  (but  not 
of  dopamine)  in  brain  has  been  demonstrated  with  Drs.  Breese  and 
Chase,  and  the  metabolism  of  such  phenylethylamine  derivatives 
has  been  studied  in  brain  and  liver  slices  as  well  as  1^  vivo  In 
animals.   In  brain,  compounds  of  this  series  having  a  g-hydroxyl 
group  are  preferentially  converted  to  the  alcohol  derivative  of 
the  aldehyde  product  of  deamination.   Thus  the  major  metabolite 
of  normetanephrine  (and  norepinephrine)  is  3-methoxy-4-hydroxy- 
phenylglycol  sulfate.   This  compound  has  been  found  in  human 
cerebrospinal  fluid;  and  methods  for  its  assay  are  being  applied 
to  the  spinal  fluid  obtained  from  patients  during  sleep,  depres- 
sions, drug  treatment,  etc.   This  is  the  only  metabolite  of  nor- 
epinephrine which  has  been  found  in  human  (or  animal)  cerebro- 
spinal fluid,  and  this  discovery  provides  a  unique  opportunity 
for  study  of  catecholamine  metabolism  in  human  brain. 
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Annual  Report  of  the  Laboratory  of  Psychology 

National  Institute  of  Mental  Health 

David  Rosenthal,  Ph.D.,  Chief 

July  1,  1967  ~  Jxine  30,  1968 

During  the  past  year,  the  appointment  of  Dr.  David  Rosenthal  was  changed 
from  Acting  Chief  to  Chief  of  the  Laboratory  of  Psychology. 

No  major  programmatic  changes  occvirred  during  the  year.  To  make  it 
easier  for  interested  persons  to  see  how  the  advances  made  during  this  past 
year  cire  related  to  and  build  on  the  work  of  the  year  before,  this  report  will 
follow  the  format  used  in  FY  1967.   The  eight  major  research  areas  of  the 
Laboratory  continue  to  be:   1.   Brain  fvinction  in  primates.   2.  Metabolic 
and  cerebral  abnormalities  in  h\amans.   3.   Schizophrenia.   4.  Developmental 
psychology.   5.  Perception.  6.  Thinking  and  problem  solving.  7.  Communi- 
cation.  8.  The  creative  scientist. 

Brain  Fvinction  in  Primates; 

I.  Cortical  atechemisax  in  sensation  »nd  purception. 

Vision.  There  is  abundant  indirect  evidence  from  amatomy  euid  electro- 
physiology  that  the  prestriate  cortex  must  play  a  critical  role  in  vision. 
Nevertheless,  direct  confirmation  of  this  supposition  from  sUslation  studies 
has  been  lacking.   Beginning  with  Lashley's  work  in  1948,  prestriate  lesions 
in  monkeys  have  generally  been  found  to  produce  little  or  no  impairment  in 
visual  discrimination.  A  recent  finding  from  our  laboratory  provides  a 
possible  resolution  of  this  paradox.  Complete  removal  of  the  prestriate 
cortex  surrounding  the  macular  striate  area  did  produce  the  deficit  to  be 
esipected  from  the  indirect  evidence  mentioned  above.   Indeed,  such  a  lesion  - 
which  included  the  ventral  prestriate  cortex,  the  dorsolateral  prestriate 
cortex,  and  the  anneetant  gyrus  buried  in  the  depths  of  the  Itinate  sulcus  - 
resulted  in  complete  failure  to  relearn  a  visual  pattern  discrimination.   If 
any  one  of  these  subregions  was  spared,  however,  the  deficit  was  minimal  just 
as  has  been  reported  by  others.   The  results  suggest  that  there  is  a  consider- 
able degree  of  equipotentiality  within  the  prestriate  region,  and  that  its 
critical  role  can  be  demonstrated  only  if  the  removal  includes  all  the  tissue 
which  receives  projections  from  the  macular  striate  cortex. 

Earlier  work  had  suggested  that  the  participation  of  the  inferotemporal 
area  in  visual  function  depends  on  this  input  from  the  striate  cortex  relayed 
through  the  prestriate.  Animals  with  the  total  prestriate  lesion  offer  an 
opportionity  to  test  this  hypothesis  since,  in  such  animals,  additional 
removal  of  the  inferotemporal  cortex  should  have  no  additional  effect.  Prestri- 
ate animals  are  currently  being  trained  on  visual  discriminations  other  than 
pattern  (e.g.,  object,  color,  brightness)  to  determine  the  limit  of  their 
visual  ability  preliminary  to  inferotemporal  ablation^ 
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Another  ongoing  study  is  exploring  the  dissociation  of  effects  reported  ^ 
last  year  between  middle  and  posterior  inferotemporal  ablation.   The  prediction 
being  tested  is  that  the  posterior  lesion  will  produce  the  more  severe  impair- 
ment on  a  task  which  attempts  to  measure  the  threshold  for  pattern  (i.e., 
angle)  discrimination.   This  prediction  derives  from  the  hypothesis  that  poor 
contour  vision  accounts  for  the  marked  impairment  found  previously  in  animals 
with  this  lesion  on  pattern  as  opposed  to  object  discrimination  tasks. 

The  severe  pattern  discrimination  deficit  produced  by  the  posterior      * 
inferotemporal  removal  poses  a  problem  of  interpretation  from  the  standpoint 
of  the  neural  pathways  involved.   The  neural  model  on  which  much  of  our 
present  work  in  vision  has  been  based  places  emphasis  on  a  cortical  visual 
pathway  extending  from  the  macular  striate  cortex  through  the  prestriate 
region  into  the  inferotemporal  area.   Yet,  removal  of  the  macular  striate 
cortex  itself  does  not  yield  as  severe  a  deficit  as  the  inferotemporal 
removal.   This  fact,  together  with  recent  evidence  from  phylogenetic  studies, 
has  led  to  a  reinvestigation  of  the  possible  role  of  the  input  to  the  pre- 
striate-inferotemporal  region  from  the  pulvinar  nucleus  in  the  thalamus.   So 
far,  our  results,  which  are  based  on  larger  pulvinar  lesions  than  those 
made  previously  and  on  a  more  extensive  test  battery  as  well,  confirm  earlier 
negative  findings.   Attempts  are  currently  being  made  to  combine  pulvinar 
lesions  with  lesions  of  the  macular  striate  cortex  on  the  possibility  that 
the  input  from  each  of  these  sources  is  sufficient  by  itself  to  maintain  a 
nearly  normal  degree  of  inferotemporal  function. 

Somesthesis.  The  general  aim  of  the  program  is  to  identify  in  monkeys  theJ 
cortical  mechanisms  serving  somesthetic  sensation-perception,  learning,  and 
memory.  A  battery  of  discrimination  tests,  which  samples  various  somesthetic 
object-qualities  (e.g.,  size,  roughness,  hardness,  form)  at  different  levels 
of  difficulty,  has  been  devised.  Measures  of  thresholds,  learning  time, 
retention,  inter-manual  transfer,  and  ability  to  reverse  a  discrimination 
habit  have  been  employed  as  particular  studies  dictate. 

The  program  is  divided  into  two  major  categories:   (1)   Studies  of  the 
effects  of  lesions  of  the  classical  sensorimotor  region,  contralateral  to 
each  hand  (CSM) ,  which  includes  somatosensory  areas  I  and  II,  motor  areas  I 
and  II,  and  the  posterior  parietal  lobule;  and  (2)  Studies  of  the  effects  of 
lesions  outside  this  region. 

Studies  of  CSM.  As  reported  last  year,  lesions  involving  only  the 
finger  area  of  the  postcentral  gyrus  produced  a  severe  deficit  in  initial 
postoperative  learning  on  all  tests  of  the  battery,  whereas  lesions  of  equal 
size  just  posteriorly  (postcentral  wrist  area)  or  just  anteriorly  (precentral  ^„ 
finger  area)  had  less  or  no  effects.   The  deficit  produced  by  ablation  of     ^ 
the  postcentral  finger  area  was  greater  than  that  expected  on  the  basis  of 
previous  studies  by  others.   Since  the  previous  studies  had  made  use  of  ani- 
mals who  v/ere  trained  preoperatively  and  tested  postoperatively  for  retention, 
it  was  decided  to  employ  this  paradigm  as  a  check  on  the  findings  with 
initial  postoperative  learning.   So  far  it  appears  that  preoperative 
training  does  not  ameliorate  the  deficit,  leaving  the  discrepancy  between 
the  present  and  earlier  findings  xinresolved.   The  high  degree  of  localization  M) 
of  function  implied  by  the  present  results  was  \inexpected  not  only  because  of  ^ 
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the  less  clear-cut  evidence  of  others,  but  also  because  of  the  detrimental 
effects  on  the  same  tasks  of  large  lesions  completely  outside  the  contra- 
lateral sensorimotor  region,  as  described  below.   Studies  of  regions  outside 
CSM;   In  previous  years,  the  lesions  investigated  included  the  ipsi lateral 
sensorimotor  region  (ISM) ,  the  ipsilateral  nonsensorimotor  region  (INSM) ,  and 
the  contralateral  nonsensorimotor  region  (CNSM) .   In  some  cases ,  removals 
have  been  combined  with  section  of  the  forebrain  commissures  in  order  to 
disconnect  the  two  hemispheres.  Complete  ablation  of  ISM  was  found  to  pro- 
duce marked  impairment  in  roughness  thresholds  and  in  the  learning  of 
difficult  form  discriminations,  whereas  in  contrast,  ablation  of  INSM  (a 
removal  about  three  times  as  large) ,  even  when  it  was  ccsnbined  with  commis- 
sural section,  failed  to  produce  detectable  impairment  on  any  of  the  sensory 
tests.  Ablation  of  CNSM  produced  deficits  only  on  the  initial  easy  tasks  of 
the  battery.   They  were  interpreted  as  a  retardation  in  acquiring  the 
rudiments  of  discrimination  strategy.  "Riis  ablation  had  only  a  small  effect 
unless  it  was  combined  with  connissural  section,  which  enormously  magnified 
the  impairment,  presumably  by  isolating  CSM  from  the  nonsensorimotor  regions 
of  both  hemispheres.   Hemispheric  disconnection  combined  with  peurtial  CNSM 
lesions  showed  that  cdslation  of  the  occipital  lobe  was  without  effect, 
whereas  either  frontal  or  teB^toral  lobectcnny  produced  moderate  deficits.  If 
both  frontal  and  ten^oral  ablations  were  made  in  the  same  animal,  the 
impairment  approximated  that  seen  after  the ' complete  CNSM  removal  (when  the 
lesion  included  commissurotomy) . 

To  investigate  further  the  nature  of  the  frontal  auid  temporal  contribu- 
tions, and  the  connections  on  which  they  depend,  three  studies  were  undertaken 
or  continued  in  the  past  yeeu:.  One  study  attempted  to  einswer  the  question  of 
whether  both  the  frontal  cuid  the  temporal  contributions  are  mediated  by 
cortico-cortical  connections  with  CSM.  The  prediction  was  that  contralateral 
removal  of  either  lobe  combined  with  hemispheric  disconnection  would  have 
the  same  effect  as  a  bilaterally  symmetrical  lobectomy,  whereas  iinilateral 
lobectomies  without  disconnection  would  have  less  or  no  effects.   The  results 
confirmed  this  prediction  for  both  the  frontal  euid  the  ten5>oral  lobe. 

The  second  study  is  investigating  the  question  of  whether  the  deficits 
after  either  the  frontal  or  temporal  ablation  actually  reflects  a  vmitary 
disorder,  perhaps  related  to  the  limbic  portions  of  these  lobes.  For  this 
study,  the  limbic  portions  of  both  lobes  were  combined  in  one  lesion  emd 
the  effects  coiopared  with  those  of  a  lesion  which  combined  the  non-limbic 
portions  of  both  lobes.   In  both  cases,  the  lesions  included  commissurotomy. 
Preliminary  results  showed  that  whereas  the  limbic  lesion  did  produce 
impairment,  so  did  the  non-limbic  lesion.  Thus,  the  hypothesis  that  the 
frontal  and  temporal  deficits  were  unitary  was  not  confirmed,  at  least  with 
respect  to  an  explcuiation  solely  in  terms  of  limbic  damage.  One  result 
which  did  differentiate  the  lesions,  however,  was  obtained  with  a  test  of 
somesthetic  discrimination  reversal.  On  this  test,  only  the  limbic  lesion 
produced  a  deficit,  confirming  similar  findings  of  others  on  the  importcuice 
of  limbic  structures  for  reversal  learning.   In  view  of  this  finding  it 
seemed  worthwhile  to  pursue  further  the  limbic  vs.  non-limbic  question  by 
investigating  the  effects  of  ablating  these  portions  separately  in  the 
frontal  lobe  euid  in  the  temporal  lobe.  Groups  with  each  of  these  four  types 
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of  lesion  are  currently  being  tested. 

The  third  study  was  undertaken  to  investigate  the  hypothesis  that  tlie 
deficit  following  the  frontal  ablation  might  be  due  in  part  to  a  motor 
deficit  resulting  from  damage  to  the  dorsolateral  cortex  adjacent  to  the 
precentral  motor  region.   Animals  are  being  trained  on  a  battery  of  motor 
tasks  thought  to  be  capable  of  identifying  an  apraxic  type  of  defect.   They 
will  then  be  si±>jected  to  dorsolateral  prefrontal  lesions  extending  into 
the  anterior  parts  of  the  motor  region,  or  to  control  ablations,  and  tested 
for  retention  of  the  motor  habits. 

II.   Cortical  mechanisms  in  problem  solving. 

Our  earlier  work  had  established  that  the  functions  of  the  orbital 
prefrontal  cortex  can  be  dissociated  from  those  of  the  dorsolateral  pre- 
frontal cortex.   Damage  to  the  orbital  cortex  results  in  deficits  which  may 
be  characterized  in  terms  of  stimulus  and/or  response  perseveration, 
inability  to  withhold  responses,  or  difficulty  in  reversing  stimulus  and 
response  preferences.   Damage  to  the  dorsolateral  cortex,  on  the  other  hand, 
interferes  with  functions  which  enable  an  animal  to  respond  appropriately 
to  the  spatial  or  positional  aspects  of  his  environment.   The  effect  of 
this  impairment  is  most  clearly  seen  in  a  recent  finding  from  this 
laboratory  which  indicated  that  dorsal  prefrontal  lesions  in  monkeys 
interfered  with  performance  on  tasks  involving  positional  (i.e.,  go  left  - 
go  right)  responses.   This  experiment  provided  the  first  clear  evidence  that 
neither  the  delay  nor  the  reversal  element  in  the  classical  spatial  delayed 
alternation  task  was  essential  for  eliciting  impairment  in  monkeys  with  the 
dorsal  prefrontal  removal.   The  finding  pointed  instead  to  the  importance  of 
the  spatial  or  positional  feature  in  spatial  alternation,  and  raised  the 
possibility  that  the  dorsal  lesion  impairs  the  monkey's  ability^ to  discrimi- 
nate his  own  spatially  directed  responses.   In  an  attempt  to  test  this 
possibility  directly,  normal  monkeys  have  been  trained  to  discriminate  the 
movements  they  make  in  pushing  a  lever  either  a  long  or  a  short  distance. 
The  distance  through  which  the  lever  can  be  moved  on  a  given  trial  is  de- 
termined by  the  experimenter,  and  the  two  movements  -  long  and  short  -  serve 
as  the  positive  and  negative  cues,  respectively,  in  a  differentiation  task. 
Some  monkeys  have  been  trained  to  make  this  discrimination  with  the  wrist 
(hand  lever)  and  others  with  the  neck  (mouth  lever.)  .   Despite  the  fact  that 
the  discrimination  proved  to  be  extremely  difficult  in  preoperative  learning, 
only  minor  deficits  have  been  found  thus  far  in  postoperative  retention.   The 
results  suggest  either  that  a  movement-discrimination  impairment  does  not 
extend  to  wrist  and  neck  rotation,  or  that  a  movement-discrimination  impair- 
ment is  not  the  basis  of  the  operated  animal's  difficulty  on  tasks  requiring 
positional  responses. 

These  experiments  probed  for  the  essential  defect  responsible  for  the 
interference  with  performance  on  tasks  involving  spatially  directed  responses 
using  animals  with  damage  to  the  entire  dorsolateral  prefrontal  cortex,  as 
defined  in  studies  described  last  year.   It  was  known  from  our  earlier  work, 
however,  that  the  anatomical  focus  within  this  region  for  spatial  delayed 
alternation  is  the  principal  sulcus.  While  it  was  reasonable  to  suppose  that 


this  sulcus  would  also  be  the  principal  focus  for  conditional  positional 
responses   (since  it,  like  spatial  delayed  alternation,  involves  spatially 
directed  responses) ,  there  was  anatomical  evidence  suggesting  that  instead, 
the  focus  might  be  slightly  more  posterior,  towards  the  premotor  cortex  and 
involving  the  arcuate  sulcus.   Recent  findings  in  our  laboratory  have 
indicated  that  this  is  likely  the  case  since  lesions  in  this  region  affected 
conditional  positional  responses  more  than  it  affected  delayed  alternation, 
while  lesions  in  the  principal  sulcus  had  the  converse  effect.   These 
results  suggest  that  there  may  be  at  least  two  mechanisms  through  which 
spatially  directed  responding  is  sustained  and  that  each  has  a  slightly 
different  locus  within  the  dorsolateral  frontal  cortex. 

III.   Cortico-subcortical  relations  and  the  regulation  of  behavior. 

Evidence  had  been  accumulating  which  indicated  that  there  is 
considerable  regulation  of  behavior  through  cortico-subcortical  mechauiisms. 
Behavioral  studies  implicating  the  caudate  nucleus  in  behavior  known  to  be 
subserved  by  frontal  cortex,  together  with  the  recent  discovery  of  a 
topographically  organized  system  of  direct  connections  from  cortex  to 
caudate,  has  focused  oxir  attention  on  this  subcortical  structure. 

Our  anatomical  studies  were  designed  to  determine  whether  or  not 
the  topographic  organization  of  the  cortico-caudate  connections  described 
by  others  would  fit  the  organization  dictated  by  our  behavioral  studies. 
Accordingly,  lesions  identical  to  those  used  in  our  behavioral  studies  were 
placed  in  frontal  cortex  and  the  resultant  degeneration  in  the  caudate 
nucleus  studied  with  silver  stain  techniques.  We  were  able  to  demonstrate 
a  precisely  organized  arrangement  of  projections  indicating  that  different 
areas  of  frontal  cortex  subserving  different  classes  of  behavior  were 
selectively  connected  to  different  parts  of  the  caudate  nucleus  subserving 
the  same  classes  of  behavior.   This  study  was  extended  to  include  an 
investigation  of  the  degeneration  which  takes  place  in  the  rest  of  the  basal 
ganglia,  the  septal  and  thalamic  nuclei  following  frontal  lesions.   The 
results  indicate  that  lying  medially  in  these  structures  is  a  system 
related  to  the  orbital  frontal  cortex  and  lying  laterally  is  a  system 
related  to  dorsal  frontal  cortex.   It  would  be  expected  that  as  in  the 
caudate,  lesions  placed  selectively  in  parts  of  these  structures  would  have 
different  effects  depending  on  whether  the  lesion  affected  the  medial  or 
the  lateral  system;  and  that  these  effects  would  be  similar  to  those  follow- 
ing lesions  in  lateral  and  medial  prefrontal  cortex,  respectively. 

One  implication  of  the  similarity  in  function  between  frontal 
cortex  and  caudate  nucleus  is  that  in  the  absence  of  the  cortex  the 
caudate  may  be  responsible  for  whatever  recovery  takes  place.  A  test  of 
this  notion  is  made  possible  by  the  dramatic  findings  of  Harlow  and  his 
colleagues  (1960) ,  since  confirmed  in  our  laboratory,  that  infant  monkeys 
who  have  received  frontal  lesions  before  50  days  of  age  are  remarkably 
proficient  at  delayed  response.   (The  same  lesion  in  a  juvenile  or  adult 
produces  a  severe  and  seemingly  permanent  delayed  response  deficit.)   Thus, 
infant  operates  are  capable  of  performing  at  delays  of  5-seconds  whereas 
juveniles  with  only  partial  lesions  may  fail  at  0-seconds.   These  findings 
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suggest  that  the  infant  brain  has  tke  capacity  for  compensation  to  cerebral 
injury  which  is  not  shared  by  the  adult  brain.   The  question  may  now  be 
asked,  is  the  locus  of  this  compensation  the  caudate  nucleus? 

The  preliminairy  evidence  from  ciirrent  research  suggests  that  the 
caudate  may  indeed  be  the  site,  although  not  necessarily  the  exclusive  site, 
for  compensatory  mechanisms  following  frontal  lobe  ablation  in  infancy-   One 
animal  with  combined  prefrontal  and  caudate  lesions  (the  only  one  tested  so 
far)  was  unable  to  perform  the  delayed  response  task  at  delays  longer  thcUi 
2-seconds,  whereas  three  out  of  foior  animals  with  frontal  lesions  and  five 
out  of  five  with  caudate  lesions  were  able  to  do  so.  The  same  combined 
lesioned  animal  also  made  more  errors  on  the  delayed  alternation  test  than 
any  other  noncorobined  lesioned  animal. 

As  indicated  earlier,  we  now  know  that  the  totality  of  the  defi- 
cits produced  by  prefrontal  lobectomy  in  monkey  can  be  dissociated  into 
those  which  arise  from  damage  to  the  ventral  surface  and  those  which  arise 
from  ablation  of  the  dorsolateral  surface.  We  have  fovind  that  the  same 
infant-lobectomized  monkeys  that  can  perform  delayed  response  are  neverthe- 
less impaired  on  object  reversal.  This  task  is  selectively  sensitive  to 
ventral  frontal  lesions.   Although  our  data  are  preliminary,  the  same 
animals  are  unimpaired  on  the  conditional  position  response  task  which  was 
shown  to  be  selectively  sensitive  to  dorsolateral  damage.   If  these  results 
are  corroborated  as  the  study  progresses,  they  will  imply  that  dorsolateral 
function  is  susceptible  to  cerebral  compensation  whereas  orbital  function 
is  not.  As  a  direct  test  of  this  hypothesis  animals  that  have  received 
orbital  lesions  in  infancy  are  being  compared  with  those  that  have  received 
dorsolateral  lesions.  The  prediction  is  that  dorsolateral  animals  will 
perform  normally  on  all  tasks,  whereas  orbital  animals  will  be  impaired 
to  the  same  extent  as  infant  frontal  lobectomies.   Confirmation  of  this 
hypothesis  should  be  of  in^ortance  not  only  to  the  lenders tanding  of  psycho- 
logical development  but  may  also  help  to  clarify  certain  issues  relating  to 
the  separable  functions  of  the  frontal  cortex. 

Five  monkeys  were  given  lesions  to  the  caudate  nucleus  in  infancy 
net  only  to  better  assess  the  effects  of  the  combined  lesion  (discussed 
above)  but  also  to  determine  whether  subcortical  structures  exhibit  sparing 
of  function  analagous  to  that  which  has  been  described  for  cortex.  Almost 
.  all  of  the  behavioral  data  has  now  been  collected  but  its  interpretation 
must  await  histological  verification  of  the  lesions.   If  these  lesions 
turn  out  to  be  of  appropriate  size  and  placement,  evidence  may  be  provided 
tJiat  some  functions  of  the  caudate  are  also  spared  by  infant  lesions.   The 
analysis  of  the  data  will  be  directed  toward  determining  whether  such 
sparing  follows  the  anatomically  defined  relationships  between  frontal 
cortex  and  caudate  as  demonstrated  in  the  anatomical  studies  described 
above . 

The  simnmary  of  cortico-subcortical  relationships  has  emphasized 
the  identity  of  function  between  frontal  cortex  and  caudate  nucleus.   There 
appears  to  be  no  exception  to  this  general  relationship.   The  similarity 
may  even  extend  to  the  dissociation  between  spatial  delayed  alternation 


68 


and  conditional  positional  responses.  Current  research  suggests  that  the 
dissociation  between  spatial  delayed  alternation  and  conditional  positional 
responses  evident  in  the  frontal  cortex,  may  be  mimicked  by  the  caudate. 
The  behavioral  data  suggests  that  either  or  both  spatial  tasks  may  be 
impaired  by  a  caudate  lesion.   It  remains  to  be  determined  by  anatomical 
study  whether  or  not  this  dissociation  is  due  to  differences  in  locus  of 
lesion. 

IV.   The  neiiral  regulation  of  appetitive  behavior  and  social  inter-         ^ 
actions . 

Brain  stimulation  and  the  neural  regulation  of  thirst.  Four 
monkeys  have  been  implanted  with  a  total  of  80  chronic  electrodes  in  brain 
areas  where  brain  stimulation  elicits  drinking.  Three  have  been  tested  to  S  i^ 

determine  (1)  whether  such  drinking  is  "motivated"  in  the  sense  that  the  g  g 

animal  will  work  (press  a  key)  for  water  when  stimulated,  (2)  whether  the  g  ^ 

brain  stimulation  is  gratifying  in  the  sense  that  the  animal  will  press  a  t-" 

key  in  order  to  obtain  it,  (3)  whether  the  rate  of  such  self -stimulation  is  ^ 

affected  by  water  deprivation,  (4)  whether  prestimulation  at  one  point  o 

affects  rate  of  self  stimulatifla  at  other  points,  cuid  (5)  \Aether  stimula-  ^ 

tion  of  points  which  elicit  drinking  in  the  restrained  animal  also  elicit 
drinking  when  the  animal  is  free  in  a  large  cage  and  stimulated  remotely 
by  meeuis  of  a  radio  teles timulation  unit.  Experiments  to  date  reveal      , 
marked  individual  differences  in  the  motivational  features  of  such         I 
electrical  brain  stimilation.  There  appeeurs  to  be  considerably  more 
idiosyncratic  theui  general  effect  of  stimulation  on  drinking  behavior. 
Furthermore,  there  appeeurs  to  be  little  assurance  that  the  same  effect  of 
stimulation  will  be  evident  in  the  freely-moving  animal  as  in  the  restrained 
animal. 

Social  and  emotional  behavior  in  brain-lesioned  infetnt  monkeys. 
Closed-circuit  television  and  a  video  recorder  have  permitted  remote 
observation  of  social  and  emotional  behavior  in  13  young  monkeys  with 
frontal  lesions  upon  being  separated  after  living  together  for  one  year. 
Techniques  for  establishing  inter-observer  reliability  in  recording  this 
behavior  have  been  developed  and  computer  programs  for  processing  the 
data  are  in  preparation. 

Primate  model  for  depression.  Two  pairs  of  juvenile  monkeys 
which  have  lived  together  for  10  months  have  been  separated  and  observed 
to  determine  whether  this  kind  of  "object- loss"  can  produce  behavior 
resembling  reactive  depression  in  hiomans.  A  video  recorder  and  a  variety 
of  remote  sensing  devices  are  being  used  to  detect  psychomotor  retardation, 
loss  of  appetite,  and  sleep  disturbance. 

Metabolic  and  Cerebral  Abnormalities  in  Humans: 


Reaction  time  and  psychophysiological  data  are  being  collected  from 
patients  undergoing  temporal  lobectomies  for  relief  of  psychomotor  epilepsy. 
The  object  of  this  study  is  to  see  if  the  frequently  reported  schizoid 
behavior  in  these  patients  might  also  be  reflected  in  attentional  distiirbances 
and  in  psychophysiological  patterns  of  responsivity. 
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Similar  procedures  are  being  used  with  patients  given  cingulotomies 
for  relief  of  intractable  pain.   We  wish  to  determine  the  relationship 
between  pain  perception  and  autonomic  reactivity.   Three  of  the  five  cases 
studied  so  far  have  exhibited  dramatic  reductions   -  and  one  case  a  moderate 
reduction  -  in  electrodermal  reactivity.   The  correlation  of  autonomic 
reactivity  with  pain  reduction  has  been  poor.   The  results  suggest  tenta- 
tively that  electrodermal  activity  may  be  mediated  by  the  cingulum  but 
that  it  is  independent  of  pain  perception. 

A  series  of  projects  in  collaboration  with  investigators  from  the 
Adult  Psychiatry  Branch  and  the  National  Heart  Institute  has  continued. 
Research  on  a  group  of  female  patients  with  Turner's  syndrome  (XO  monosomies) 
has  shown  them  to  have  reducer-type  cortical  evoked  responses  and  to  be 
significantly  different  from  normal  females  in  the  male  direction.   Other 
parts  of  the  reticular  activating  system  perceptual  syndrome  were  also 
present;  besides  reducing  type  evoked  responses,  they  showed  significantly 
greater  anchoring  and  decreased  sensitivity  on  psychophysical  procedures. 
Attentional  deficits  as  shown  by  high  set  indexes  were  also  shown. 

Patients  with  high  serum  calcium  levels ,  secondary  to  hyperparathyroid- 
ism, in  contrast,  seem  to  show  augmentor  type  evoked  responses.   However, 
intravenous  infusion  of  calcium  into  normal  controls  seemed  to  produce 
little  effect,  suggesting  that  parathyroid  hormone  might  play  some  role. 
Currently,  a  group  of  normal  volunteers  treated  with  parathyroid  hormone  are 
being  studied. 

Relatively  few  new  patients  with  loncomplicated  Addison ' s  disease  have 
appeared  this  year.   Retesting  some  of  the  same  patients  tested  earlier  on 
and  off  steroid  treatment  has  confirmed  the  stability  of  some  of  their  idio- 
syncratic responses.   A  group  of  normal  volunteers  who  will  receive  steroid 
treatment  as  part  of  an  unrelated  study  is  being  studied  to  see  if  high 
steroid  doses  will  affect  the  evoked  response  in  the  opposite  direction, 
as  steroid  deficiency  appears  to  do. 

In  continuing  studies  of  the  pattern  of  average  cortical  evoked 
responses  (AER)  we  have  replicated  and  extended  our  previous  finding  of  a 
correlation  between  an  intensity-AER  procedure  and  performance  on  a  cog- 
nitive style  task  measuring  Petrie's  Augment ing-Reducing  dimension.   An 
AER  procedure  to  measure  the  tendency  of  a  subject  to  utilize  anchors  in 
perceptual  judgements  was  developed.   Intercorrelations  between  subjects' 
scores  on  two  AER  procedures  and  sensory  threshold  measurements  have  led  to 
the  development  of  a  new  perceptual  syndrome,  characterized  by  reducing, 
anchoring  and  low  sensory  thresholds.   The  relationship  of  this  syndrome  to 
conventional  psychiatric  terminology  and  groupings  is  currently  londer  study. 

Reaction  time  studies  using  the  evoked  response  technique  have  shown 
that  predictions  about  speed  of  reaction  can  be  made  from  the  evoked  response 
to  the  signal  at  the  beginning  of  the  preparatory  interval  (PI) .   Since 
length  of  the  PI,  speed  of  response  and  the  brain  area  from  which  the  EEG 
was  recorded  all  affect  the  evoked  response  PI  measure,  important  insights 
into  the  nature  of  the  deficit  in  reaction  time  caused  by  an  irregular  PI 
should  result  from  further  studies. 
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In  a  pilot  study  done  in  collaboration  with  investigators  in  APB-NIMH 
and  NHI,  on  the  effects  of  giving  a  small  dose  of  LSD-25  to  eight  habitual 
LSD  users,  it  was  found  that  while  the  off-drug  AER  to  stimuli  of  different 
intensities  was  different  from  that  of  normal  college  males  in  a  schizo- 
phrenic direction,  the  effect  of  LSD,  paradoxically,  was  to  make  it  more 
similar  to  normal ,  The  drug  also  produced  sympathetic  activation  as  measured 
by  pupillary  diameter  and  heart  rate,  and  produced  an  impairment  in  attention, 
as  measured  by  reaction  time,  in  those  svibjects  (4)  who  reported  many  sub- 
jective changes. 

Schizophrenia ; 

For  many  years,  we  have  directed  a  major  research  effort  to  the  question 
of  what  causes  schizophrenia.   This  past  year  the  first  results  of  three 
studies  were  reported  at  an  international  conference  held  in  Puerto  Rico. 
The  conference  was  planned  and  organized  by  the  chief  of  the  Laboratory  of 
Clinical  Science  (now  Research  Professor  of  Psychiatry  at  Harvaurd)  and   the 
chief  of  the  Laboratory  of  Psychology,  and  was  financed  by  the  Foundations' 
Fund  for  Research  in  Psychiatry. 

It  has  long  been  known  that  nongenetic  factors  play  scnne  role  with 
respect  to  whether  clinical  schizophrenia  does  or  does  not  occur,  but  many 
behavioral  and  social  scientists  have  taken  the  position  that  hereditary 
factors  cu:e  of  little  or  no  consequence  in  the  etiology  of  this  disorder. 
Genetic  studies  of  schizophrenia  have  demonstrated  a  correlation  between  :,}.lh 

incidence  of  the  disorder  cuid  closeness  of  the  blood  relationship  to  a  11  iv^ 

schizophrenic  patient.  Environmentalists  have  maintained  that  this  finding  .'! 

would  be  predicted  by  a  theory  that  holds  that  schizophrenia-inducing 
behavioral  patterns  occur  within  families.  Ijij,  ,, 


In  our  studies,  we  use  adoption  to  separate  the  rearing  emd  genetic 
variables  that  are  confounded  in  the  familial  correlations  just  cited.   In 
one  study,  we  began  with  a  cohort  of  about  5,500  adults,  aged  19  to  42,  who 
had  been  given  up  for  adoption  at  an  early  age.  From  among  them,  we  found 
out  which  ones  were  schizophrenic  (chronic-process,  acute-reactive,  or 
borderline).   These  Ss  became  our  index  cases.  From  among  the  remaining  pool 
of  adoptees,  we  selected  control  Ss  matched  for  sex,  age,  age  at  transfer  to 
adoptive  parents  and  pretransfer  history,  and  socio-economic  status  of  the 
rearing  or  adoptive  parents.   We  then  learned  from  psychiatric,  medical, 
police,  military  and  other  institutional  records  about  the  presence  of 
psychiatric  disorder  in  the  biological  and  adoptive  parents,  sibs  and  half- 
sibs  of  the  index  and  control  groups.   The  records  were  reviewed  and  diagnoses 
were  made  independently  by  four  investigators.  We  found  a  significantly 
higher  incidence  of  what  we  now  call  schizophrenic-spectrvim  disorders  among 
the  biological  relatives  of  the  index  Ss  thcin  of  control  Ss .  No  significant 
difference  occurred  between  the  adoptive  relatives  of  the  two  groups. 

In  a  second  study,  we  located  a  number  (10) of  adult  schizophrenics  who 
had  been  adopted  early  in  life  and  who  had  been  reared  continuously  by 
their  adoptive  parents,  who  were  both  alive.  We  then  obtained  another  group 
of  schizophrenics,  matched  to  the  first  with  respect  to  sex,  age  and 
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socio-economic  rear^-ng  status,  who  were  reared  by  their  biological  parents, 
both  of  whom  were  alive.   The  two  sets  of  parents  were  examined  fairly       I 
intensively,  both  psychiatrically  and  by  psychological  testing.  A  control 
group,  similarly  examined,  consisted  of  adoptive  parents  of  Ss  not  grossly 
ill  psychiatrically  who  were  also  matched  to  the  index  Ss.   The  biological 
parents  of  the  schizophrenic  Ss  had  severer  degrees  of  psychopathology  than 
the  two  groups  of  adoptive  parents,  but  the  adoptive  parents  of  schizophrenics 
had  slightly  higher  pathology  scores  than  the  adoptive  parents  of  normal  Ss. 
The  latter  finding  suggested  the  possibility  that  adoptive  parents  of  schizo- 
phrenics develop  reactive  psychiatric  disturbances ,  especially  of  a  depres- 
sive nature,  to  the  illness  in  their  adopted  children. 

In  the  third  study,  we  began  with  approximately  10,000  persons  who  were 
parents  of  a  child  that  was  given  up  for  adoption.  We  found  out  who  among 
these  parents  had  a  schizophrenic-spectrum  disorder,  including  manic- 
depressive  psychosis.   The  children  they  gave  up  for  adoption  became  our 
index  group.   From  among  the  remaining  pool  of  parents,  we  found  parent- 
couples  who  were  not  known  to  have  any  psychiatric  disorder.   Their 
children  were  selected  as  control  Ss  after  matching  to  the  index  Ss  for 
sex,  age,  age  of  transfer  to  the  adoptive  home,  and  socio-economic  status 
of  the  rearing  or  adoptive  parents.   The  two  groups  of  adoptees  were  examined 
intensively,  both  psychiatrically  and  by  psychological  testing.   Examiners 
did  not  know  whether  the  S  before  them  was  an  index  case  or  a  control.  Among 
index  Ss,  three  were  diagnosed  schizophrenic,  six  were  called  borderline 
schizophrenics,  and  four  more  were  diagnosed  as  having  schizophrenic-       \- 
spectrum  disorder.  All  together,  one-third  of  the  index  Ss  were  in  the     ! 
schizophrenic  spectrum*  Among  control  Ss,  none  was  schizophrenic,  one  was 
called  borderline,  and  six  others  had  milder  disorders  in  the  schizophrenic 
spectrum. 

The  findings  of  the  three  studies  combined  provide  such  strong  evidence 
in  favor  of  a  sizeable  contribution  of  heredity  to  schizophrenia  that  all 
participants  at  the  Puerto  Rico  conference,  including  long-standing  environ- 
mentalists, conceded  that  the  genetic  contribution  could  no  longer  be 
doubted.   These  studies  are  continuing.   Other  related  ones  are  vmder  way. 
We  have  four  immediate  goals:   1.   to  elucidate  the  genetic  relationships 
among  the  various  schizophrenic  spectrum  disorders;  2.  to  clarify  our 
understanding  about  the  mode  of  genetic  transmission;  3.  to  identify  tiie 
gene  carriers  through  personality  and  test-performance  evaluations;  and 
4.  to  elucidate  how  various  environmental  factors  foster  or  suppress 
symptom  manifestation  in  different  gene  carriers. 

In  the  study  of  adoptive  and  biological  parents  of  schizophrenics,  no 
gross  differences  in  autonomic  functioning  have  been  found  as  yet  between 
these  two  groups.   However,  in  performance  on  a  word  association  test,  the 
biological  parents  of  schizophrenics  gave  significantly  more  unusual  and 
deviant  responses  than  the  adoptive  parents.   This  finding  parallels 
reports  in  the  literature  of  deviant  thinking  patterns  in  the  biological 
parents  of  schizophrenics. 

Data  analysis  is  continuing  on  a  collaborative  study  of  monozygotic 
twins  discordant  for  schizophrenia.   In  this  study,  we  hope  to  determine 
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which  aspects  of  autonomic,  motor  and  cognitive  functioning  reflect  a 
"genetic  predisposition"  to  schizophrenia  and  which  seem  to  be  more  a 
consequence  of  a  schizophrenic  phenotype.  Findings  so  far  fit  only  into 
the  latter  group.   Previously,  we  found  that  the  non-schizophrenic  cotwin 
differed  even  more  from  schizophrenics  than  did  unrelated  normals  with 
respect  to  showing  a  greater  autonomic  response  to  moderately  demanding 
situations  and  meaningful  stimuli  as  compared  to  less  important  ones.  We 
also  found  that  the  non-schizophrenic  twins  differ  from  their  psychotic 
siblings  in  reaction  time  indices  of  attention  in  the  same  way  that  unrelated 
schizophrenics  euid  normals  have  been  found  to  differ  in  this  laboratory.  The 
data  suggest  that  both  the  autonomic  and  attentional  phenomena  eire  related  to 
the  symptomatic  presence  of  schizophrenia  rather  than  to  genetically 
determined  predisposing  factors. 

Similarly  we  have  consistently  fo^md  positive  correlations  between 
speed  of  motor  reaction  and  the  relative  increment  of  autonomic  reactivity 
to  meaningful  stimuli  in  both  unrelated  schizophrenics  and  normals  and  in  the 
twins.  A  similcir  finding  of  a  positive  relationship  between  increases  in 
autoncMic  arousal  and   the  efficiency  of  performcuice  was  obtained  in  a  study 
done  in  collaboration  with  the  Laboratory  of  Socio-environmental  Studies, 
in  which  close  social  interaction  with  another  person  supposed  to  be  auiother 
psychiatric  patient:  produced  both  increased  autonomic  activity  and  improved 
performance  in  chronic  schizophrenics  during  perfosnnance  of  a  cognitive 
task.  This  was  true  of  only  the  autonomic  measures  made  in  periods  when  the 
subject  was  actually  doing  the  task.  Non-task-related  autonomic  activity 
was  correlated  negatively  with  performance.  Thus,  task-specific  and  non- 
specific autonomic  activity  may  have  quite  different  relationships  to  behavior 
efficiency. 


In  an  extension  of  a  study  reported  last  year,  we  compared  the  perform- 
ances of  15  schizophrenic  and  15  control  subjects  on  a  problem  that  introduces 
a  cognitive  difficulty,  goal  definition,  that  was  not  prominent  in  the 
earlier  tasks.  The  schizophrenics  continued  to  perform  about  as  efficiently 
as  the  noirmals  at  this  new  level.  Four  types  of  decision  procedures, 
representing  various  degrees  of  conceptualization,  were  used  with  about 
equal  frequency  by  the  two  groups  to  identify  the  goal  condition.  The 
findings  confirm  with  additional  detail  the  earlier  conclusion  that  most 
schizophrenics  are  capable  of  understanding  the  basic  conditions  of 
Class  III  problems  posed  on  the  Heuristic  Evaluative  Problem  Prograimner 
(HEPP)  and  of  operating  effectively  on  the  simpler  tasks. 
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Last  year  we  reported  that  a  small  subgroup  of  paranoids  were  markedly 
less  efficient  than  undifferentiated  schizophrenics  in  their  performances  on 
HEPP  I  and  II  problems.   The  subject  samples  were  extended,  during  the 
present  year,  to  include  10  Ss  of  each  type  and  the  earlier  results  were 
confirmed  with  the  expanded  groups.  Analyses  of  covariance  provided  the 
following  additional  information:   (a)  adjustment  for  amount  of  education 
and  degree  of  illness  as  reflected  by  psychiatrists'  ratings  enhanced 
rather  than  decreased  the  statistical  reliability  of  the  observed  difference; 
(b)  adjustment  for  age,  on  the  other  hand,  decreased  the  reliability  of  the 
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difference;  (c)  adjustment  for  intelligence,  verbal  ability  and  performance 
scores  on  ¥AIS  had  little  or  no  effect.  As  yet,  we  can  offer  no  satisfying 
explanation  for  this  finding. 

Developmental  Psychology : 

This  key  area  in  psychology  continues  to  attract  great  interest  among 
investigators  here  and  elsewhere.   Because  of  the  research  explosion  in  the 
developmental  field,  it  becomes  increasingly  more  vital  that  conceptualiziation ] 
of  the  variables  involved  keep  pace  with  the  multitude  of  findings  reported 
in  the  literature.   We  need  coherent  theory,  parsimonious  if  possible,  to 
impart  a  sense  of  order  to  this  literature  and  to  pirovide  a  soxmd,  productive, 
guiding  basis  for  planning  further  research.   The  Chief  of  the  Section  on 
Early  Learning  and  Development  has  undertaken  to  provide  such  a  conceptuali- 
zation and  theoretical  orientation.   He  has  devoted  most  of  the  past  year  to 
writing  a  number  of  articles,  some  already  published,  in  which  he  expo\ands 
and  demonstrates  the  explanatory  and  heuristic  power  of  his  theory. 

The  articles  in  the  main  involve:   1.  conceptualizing  the  roles  of 
environmental  stimulation  and  social  experience  as  they  affect  child 
behavior  and  social  learning  in  early  development;  2.  evaluating  the  potential 
roles  of  various  standard  concepts  of  experimental  psychology  that  could  be 
used  in  such  analyses.   He  assumes  that  to  be  meaningful,  the  concept  "en- 
vironment" must  be  defined  in  terms  of  stimuli  which  affect  behavior,  and, 
at  the  same  level  of  analysis ,  behavior  must  be  defined  in  terms  of  its 
functional  relationships  to  controlling  stimuli.   Global  concepts  like        \ 
environment  or  traits  only  summarize  through  lengthy  time  spans  the  occurrence 
of  either  stimuli  or  responses,  but  not  both  facets  of  the  S-R  interchange, 
and  are  typically  removed  from  the  level  of  analysis  required  by  the  process 
theories  that  have  spawned  the  researches  using  such  variables.   Rather  than 
emphasize  such  summarizing  concepts,  his  approach  to  human  social  learning 
has  proceeded  as  a  detailed  functional  analysis  of  stimuli  and  responses, 
their  interchange  at  a  particular  moment  (i.e.,  the  stimulus -response  unit), 
and  the  sequences  of  interaction  across  successive  moments  (i.e.,  the 
stimulus-response  chain).   The  conditioning  concepts  employed  thus  order 
environmental  operations  that  effect  systematic  and  reversible  changes  in 
observable  behaviors.   The  approach  remains  open  to  the  addition  of  new 
concepts  as  required,  and  to  the  differentiation  and  refinement  of  the 
concepts  in  c'orrent  use. 

He  stresses  the  key  constructs  of  conditioning  and  their  operating  modes, 
and  the  various  functions  of  stimuli  in  controlling  behavior  (i.e., 
evocative,  [generalized]  discriminative,  and  [generalized]  reinforcing        . 
stimuli).   He  considers  how  these  stimulus  roles  are  acquired  and  he  details  f 
contextual  factors  (also  termed  "setting"  conditions)  which  can  affect  the 
momentary  efficacy  of  stimuli.   As  a  byproduct,  he  outlined  various  con- 
ditioning procedures  for  fostering  socially- valued  behaviors  in  young 
children  and  for  eliminating  undesirable  ones.   These  procedures  provide 
conceptual  leverage  on  training  techniques  intended  to  bring  out  the  fxill 
potential  of  children  in  both  privileged  and  underprivileged  settings. 
Further,  he  showed  how  conditioning  concepts  could  be  used  to  develop  a      g 
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plausible  account  of  the  child's  acquisition  of  verbal-language  (in  contrast 
to  the  nativistic  approach  of  Chomsky  and  his  associates )  aitd  of  emotional 
behaviors.  He  showed,  too,  how  at  the  same  time  that  the  child  is  being 
conditioned  by  his  environment,  he  comes  to  control  that  environment  by 
effectively  dispensing  reinforcers  valued  by  parents  and  caretakers. 

He  conceives  of  development  as  representing  ordered  points  in  a 
sequence  of  experiences  (i.e.,  as  receptor  and  effector  response  occurrences 
that  are  cumulatively  affected  by  stimuli)  and  only  incidentally  as  points 
in  physical  time.  Thus,  diverse  concepts  ccnmionly  grouped  under  the  heading 
of  learning  can  provide  a  parsimonious,  yet  flexible,  model  for  ordering 
the  complex  developmental  patterns  characterizing  the  child's  socialization 
by  detailing  the  changing  conditions  of  environmental  stimulation  accompanying 
development.  This  approach  appears  to  index  focal  aspects  of  those  changes 
in  the  child's  behavior  systems  ordinarily  termed  development  more  effectively 
than  does  an  index  like  age. 

The  conceptualization  of  behavior  changes  due  to  deprivation  (involving 
gross  and  often  dramatic  shifts  in  the  maintaining  environment,  as  in 
separation)  and  to  privation  conditions  of  stimulation  (involving  an  inadequate 
supply  of  functional  stimuli  for  the  child  during  the  early  yeara ) ,  was  also 
advanced,  as  was  the  notion  that  "backward"  behavior  patterns  by  a  child  may 
result  from  severe  limitations  in  the  number  and  variety  of  functional 
stimuLLi  made  available  to  hia,  as  well  as  lay  reinforcement  of  his  instrumental       I'W 
dependence.  ;! 

Basic  instrumental-conditioning  and  S-R  chaining  concepts  were  employed 
to  order  many  of  the  assumed  complexities  of  the  acquisition  processes  of  ■' 

imitation  and  identification  (including  sex  typing)  as  well  as  of  dependence 
and  attachment.  Under  a  conditional-discrimination  learning  paradigm,  1 

imitative  responses  were  conceived  to  be  simply  instrumental  responses  jijijC, 

varied  in  content  and  matched  to  the  cues  provided  by  the  responses  of  }|-!|«i 

models.  They  constitute  for  the  child  a  functional  response  class  that 
contains  a  potentially  unlimited  nimiber  of  responses  (which  is  termed 
generalized  i citation) .  The  latter  is  acquired  through  socializing  agents 
who  reinforce  some  members  of  that  response  class ,  and  it  is  subsequently 
maintained  by  such  intermittent  extrinsic  reinforcement.  This  conception 
can  account  for  the  pervasiveness  of  imitation,  its  focus  on  one  model,  its 
occurrence  when  the  model  is  absent  or  when  there  is  no  extrinsic  reinforce- 
ment for  it ,  and  its  resulting  in  behaviors  that  can  be  quite  different 
topographically  from  the  model's.  A  functional  learning  approach,  therefore, 
can  account  for  the  very  phenomena  that  have  prompted  others  to  post\ilate 
seemingly  unparsimonious  and  nonempirical  principles  such  as  the  operation 
of  intrinsic  reinforcement  or  cognitive  processes,  as  well  as  of  observational 
learning  and  vicarious  reinforcement.  Further,  without  the  use  of  conven- 
tional motive  constructs,  the  generalized- imitation  paradigm  can  parsimonious- 
ly account  for  the  phenomena  usually  grouped  under  the  identification  process, 
by  which  the  child  is  said  to  acquire  the  motives ,  ideas ,  and  values  of 
another  (or  others). 
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Models  ha\e  been  advanced  for  the  acquisition  a.nd  maintenance  of         " 
dependence  and  attachment.   These  phenomena  are  conceptualized  as  classes  of 
functional  relationships  involving  the  (mostly)  positive  stimulus  control 
over  a  wide  variety  of  an  individual's  responses  by  stimuli  provided 
either  by  a  class  of  persons  (dependence)  or  by  a  particular  person 
(attachment).  Wlrien  the  phenomena  classified  under  these  two  terms  are  not 
conceptualized  ir.  a  f^-inctional  way,  the  distinction  between  the  terms  and 
their  fundamental  chara.cteristics  may  be  obscured.  As  gross  abstractions,     m 
many  positive  control  and  disorganization  indices  are  relevant  to  dependence   i 
arid  attachment,  a.id  considerations  have  been  detailed  for  the  selection  of 
indices  under  difi'erent  research  strategies  and  tactics.  Under  a  functional 
approach,  rather  than  being  either  a  precondition  for,  or  an  outcome  of, 
imitation-identification,  dependence-attachment  is  conceived  to  be  relevant 
to  imitation-identification  only  insofar  as  it  can  index  the  discriminative 
and  reinforcing  value  for  the  child  of  stimuli  dispensed  by  the  model  or 
others . 

In  the  realm  of  motivation,  the  concepts  of  innate  drives  for  stimuli 
(i.e..  "natural  motivation")  in  early  infancy,  learned  drives,  and  their 
utility  in  analyses  of  generalized  imitation  and  identification  as  well  as 
emotional  dependence  and  attachment  were  examined.  A  critioLue  was  made  of 
innate-drives,  including  competence  or  effectance  motives  that  have  been 
postulated  as  underlying  various  components  of  infant  responsiyeness»  and  of 
learned  drives.  It  was  concluded  that  these  uses  of  the  drive  concept  in 
the  analysis  of  socialization  are  gratuitous  and  actually  detrimental  in      j 
that  simple,  routine  learning  concepts  can  order  efficiently  most  of  the      * 
phenomena  that  those  drive  concepts  have  been  advanced  to  explain. 

Thus,  diverse  social  behaviors  of  the  child  that  have  been  "ejcplained" 
by  cognitive,  intrinsic-reinforcement,  motivational,  and  observational- 
learning  concepts  may  in  fact  be  efficiently  accounted  for  by  conditioning 
concepts  in  connuon  use.  These  social-behavior  phenomena  are  functionally 
attributable  to  the  operation  of  explicit,  extrinsic  stimulus  control,  and 
can  be  more  adequately  characterized  by  parsimonious  statements  of  the 
functional  relationships  involved.   The  functional  learning  approach 
proposed,  which  requires  emphasis  upon  the  sequential  details  of  environment- 
organism  interaction,  i.e.,  stimuli,  responses,  and  their  interchanges, 
focuses  upon  the  environmental  conditions  by  which  child  behaviors  can  be 
acquired,  maintained,  extinguished,  or  otherwise  modified,  and  thus  upon 
the  conditions  by  which  the  behavioral  development  and  social  learning  of  ■ 
the  young  child  may  be  enhanced. 

The  analysis  applied  in  diverse  child-rearing  environments.   In  empiricsil  M 
research  geared  to  the  preceding  conceptualization,  caretaking  acts,  general   " 
environmental  conditions,  and  their  effects  on  child  adaptive  behavior  and 
social  learning  are  being  studied.  When  these  phenomena  are  investigated  as 
learning  processes ,  conditions  that  lead  to  socially  desirable  outcomes  are 
separated  from  those  that  do  not.   Several  reports  have  been  published  from 
this  study  dioring  the  past  year,  the  most  recent  being  one  that  identifies 
sex  differences  in  the  rearing  of  infants  in  the  normally  gender-egalitarian 
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kibbutz  environment' dtiring  the  first  year  of  life. 

In  further  empirica].  attempts  to  define  the  functional  environments  of 
infants  in  diverse  child-rearing  settings,  computer  tally  programs  have  been 
designed  and  can  be  used  to  analyze  sequences  of  interaction  between  any  pair 
of  persons.  These  programs  permit  analysis  of  transitional  moment-to-moment 
changes  in  the  interactions  between  infant  and  parent-caretaker,  providing 
leversige  on  the  actual  process  by  which  children  change  in  response  to  the 
sequential  details  of  their  experiences  with  persons  who  raise  them. 
Descriptions  of  some  completed  programs  assumed  important  in  our  theoretical 
approach  have  been  published  this  year  and  others  are  near  completion. 

Short-term  drive  or  setting  conditions.  Several  studies  have  also  been 
published  diiring  the  past  yesir  reporting  the  latest  in  a  series  of 
paradigmatic  experiments  on  short-term  setting  or  drive  conditions  that 
determine  the  efficacy  of  social  stimuli  in  controlling  behavior.  Setting 
conditions  are  especially  useful  in  vmderstanding  child  behavior  systems 
since  a)  the  child's  capacities  are  continually  and  rapidly  developing, 
but  limited,  b)  background  events  can  mask  available  stimuli,  c)  competing 
responses  to  stimuli  are  invsuriably  involved,  and  d)  both  organismic 
conditions  (like  food  deprivation)  and  available  social  stimuli  are 
typicaJ-ly  of  low  intensity.  The  momentary  setting  conditions  for  a 
stimTilus  that  differentially  determine  performance  and  learning  can  include 
conditions  that  operate  through  time  spans  preceding  the  point  at  which  the 
functioning  of  a  stimulus  is  examined,  conditions  operating  concurrent  with 
or  immediately  before  the  point  of  stimulus  functioning,  and  ecological 
constraints  or  facilitators  for  responses.  Such  conditions  can  provide  a 
basis  for  understanding  the  impact  on  children's  behaviors  of  a  variety  of 
conditions  of  environmental  stimulation,  and  for  engineering  conditions  that 
facilitate  child  development. 

Ovac   demonstrations  concerning  short-term  conditions  have  shown  that 
deprivation  and  satiation  of  social  reinforcers  yield  functions  analogous 
to  those  involving  appetitive  stimuli.  As  the  efficiency  of  conditioning 
procedures  depends  upon  the  power  of  each  available  stimulus  in  its 
particular  role,  whether  it  be  discriminative  or  reinforcing,  such 
functional  relations  can  account  for  considerable  variation  in  both  an 
individual. 's  performance  and  learning.  Moreover,  the  knowledge  that  non- 
appetitive  stimuli  can  follow  deprivation-satiation  laws  and  that  very  many 
stimuli  can  function  differently  depending  upon  contextual  conditions  can 
help  to  establish  a  new  basis  for  general  principles  of  stimulus  functioning. 
Instead  of  following  the  classical  pattern  of  treating  stimuli  as  inherently 
different  depending  on  their  relevemce  to  organismic  survival,  an  attempt 
is  made,  while  considering  differences  among  stimuli,  to  emphasize  their 
homogeneous  qualities  for  behavioral  functioning. 

Intellectual  Stim\ilation: 

Three-year  evaluations  of  the  effects  of  intellectual  stimulation  of 
lower  socioeconomic  status  Negro  infants  between  15  and  36  months  have  been 
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completed.   The  observed  17-point  difference  'bet-ween  "educated"  and 
"uneducated  groups  in  mean  IQ  scores  on  the  Stanford-Binet  (Experimental 
Group  Mean  IQ  =  106,  Control  Group  Mean  IQ  =  89)  is  statistically  and 
socially  significant.   Significant  differences  were  also  found  on  the 
Peahody  Picture  Vocabulary  Test,  the  Johns  Hopkins  Perceptual  Test,  and 
on  task-oriented  behaviors  of  attention,  perseverance  and  goal-directedness 
in  the  testing  session.   Within  the  tutored  group,  significant  correlations 
were  found  among  maternal  behavior  variables,  the  child's  social,  emotional, 
and  task-oriented  behavior  in  tutoring  sessions,  and  the  child's  mental 
test  performance.   Thus,  both  early  tutoring  by  non-family  members  and  the 
quality  of  early  maternal  caire  were  found  to  influence  the  child's 
mental  test  scores  and  test  behavior  at  three  years.   These  findings 
suggest  the  need  to  develop  additional  programs  that  would  explore  various 
methods  of  increasing  the  quantity  and  quality  of  intellectual  stimulation 
received  by  lower  socioeconomic  status  infants.   Such  programs  might  develop 
feasible,  economical,  and  effective  methods  that  would  produce  higher  levels 
of  intellectual  functioning  and  higher  academic  and  occupational  achievement. 
Reports  on  this  project  to  scientific,  professional  and  government  groups 
have  contributed  to  the  growing  interest  in  the  development  of  programs  in 
infant  education.  A  continuation  of  the  project  that  would  determine 
whether  the  intellectual  level  of  the  experimental  group  can  be  maintained 
or  raised  through  continued  educa,tion  is  being  planned. 

Personality  Development : 

Studies  on  the  conceptualization  and  quantification  of  parent  behavior 
and  child  behavior,  and  on  the  development  of  parsimonious  conceptual 
models  for  those  behaviors,  are  continuing.  The  studies  are  being 
extended  to  lower  age  levels — an  Infajit  Behavior  Inventory  utilizing 
many  of  the  concepts  that  have  been  explored  at  higher  age  levels  and  a 
Maternal  Behavior  Inventory  to  be  used  during  the  second  and  third  year 
of  life  have  been  developed  for  use  in  the  intellectual  stimiilation  project. 
A  goal  of  cross-cultural  validation  of  the  American  studies  of  parent 
behavior  has  led  to  data  collection  by  independent  foreign  investigators 
and  collaborators  in  Belgium,  Czechoslovakia,  Poland,  Finland,  Germany, 
Iran,  Japan,  and  India.   The  spherical  conceptual  model  for  parent 
behavior  that  was  developed  in  the  American  studies  has  been  replicated 
for  the  six  countries  for  which  data  analysis  has  been  completed.   The 
Classroom  Behavior  Inventory  has  been  translated  and  is  being  used  in 
India  and  Germany  to  determine  correlations  of  classroom  behavior  with  parent 
behavior  and  with  other  child  adjustment  and  achievement  variables.   Through 
such  collaboration  with  foreign  investigators,  cross-culturally  valid 
generalizations  about  the  relationships  of  parent  behavior  with  child 
behavior  may  be  developed. 

In  cooperation  with  the  Fairfax  County  Public  Schools ,  a  longitudinal 
study  of  classroom  behavior  was  begun  with  a  sample  of  Head  Start  students 
in  1966,  continued  with  a  larger,  more  representative  sample  of  2000  children 
in  first  grade  in  I96T,  and  will  be  continued  in  I968  and  subsequent 
years.   The  stability  of  child  behavior  through  time  and  the  predictability 
of  child  adjustment  and  achievement  will  be  investigated.   Correlates  of 
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classroom  behavior  will  also  be  studied.   Information  derived  from  this 
project  should  be  useful  to  personality  theory,  mental  health  screening, 
and  mental  health  program  planning. 

A  study  of  the  effect  of  different  incentive  conditions  on  the 
performance  of  children  from  middle  and  low  income  families  found  that 
competition  was  an  effective  stimulus  to  improved  performance  for  the 
middle  class  but  not  the  lower  class  groups  of  children.  This  suggests 
that  in  academic  test  situations,  in  which  competition  may  be  perceived  to  be 
involved,  the  middle  class  rather  than  the  lower  class  child  may  be 
stimxilated  to  enhance  his  performance. 

BehavioraJ.  organization  and  learning.  We  are  studying  learning  and 
motivation  in  neonatal  dogs  and  other  mammals  from  the  standpoint  of  a 
comparative  and  developmental  analysis  of  behavior.  We  have  concentrated 
on  sucking  behavior  because  it  is  highly  organized  and  adaptive  at  birth 
in  most  mammals,  including  man.  Emphasis  on  sucking  has  led  to  the  auto- 
mation of  apparatus  and  procedures  for  the  recording  of  negative  pressure 
producing  and  nipple  manipulating  components  of  sucking  behavior,  and  also 
for  making  milk  and  other  stimuli  contingent  on  components  of  sucking 
in  predetermined  amounts  and  schedules.  Experiments  on  sucking  have  utilized 
primarily  operant  methods  of  analysis  while  experiments  on  discriminated 
locomotoric  behaviors  have  utilized  primarily  discrete  trials  instrumental 
leajning  procediires. 

Learned  inhibition  and  sucking  in  neonatal  dogs.  Learned  inhibition, 
like  learning  itself,  has  been  regarded  as  a  process  that  is  unstable  and 
transient,  if  it  exists  at  all,  in  neonatal  mammals.  After  finding  that 
neonatal  dogs  are  capable  of  stable  learning  in  a  variety  of  learning 
situations,  we  turned  our  attention  to  learned  inhibition,  a  significant 
component  process  of  learning. 

With  training  on  fixed  ratio  and  fixed  interval  schedules  of  milk 
reinforcement,  where  successive  reinforcements  never  follow  each  other 
closely  in  time,  post-reinforcement  pausing  in  sucking  was  found.  The 
pause  in  sucking  right  after  milk  delivery  was  presumably  learned  inhibition 
because  each  milk  delivery  was  followed  for  a  time  by  complete  omission 
of  milk.  The  post-reinforcement  pause  in  sucking  may  be  contrasted  with 
the  expected  stimulation  of  sucking  by  milk  under  natural  conditions. 

Even  more  dramatic  evidence  for  learned  inhibition  comes  from  the 
differential  reinforcement  of  low  rate  (DRL)  schedules  of  milk  reinforcement 
of  sucking.   In  these  schedules,  a  discrete  suck  (negative  pressiire  wave) 
was  followed  by  milk  only  if  sufficient  time  had  elapsed  since  the  preceding 
suck  had  occurred.  Our  most  stable  res\ilts  thus  far  were  obtained  with 
subjects  started  with  a  DRL  requirement  of  0.5  sec.  and  moved  to  0.7  and 
1.0  sec.  lypically,  low  rates  of  sucking  were  interspersed  with  runs  of  high 
rate.   One  highly  proficient  subject  learned  to  respond  at  a  low  rate 
throughout  its  sessions  except  for  brief  periods  of  fast  responding  at  the 
start  of  sessions. 
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Learned  inhibition  in  instrumental  learning  in  neonatal  dogs .   Subjects 
learned  to  perform  a  tactile  discrimination  task  when  positive  and  negative 
stimuli  were  presented  singly  on  successive  trials  rather  than  simultaneously 
on  each  trial.   Locomoting  down  a  cloth-lined  or  a  plastic  mesh-lined  alley 
was  inhibited,  depending  on  which  was  followed  by  omission  of  milk  reinforce- 
ment. This  finding  extends  our  previous  one  on  simiiltaneous  tactile 
discrimination.   It  also  constitutes  strong  additional  evidence  for  the 
ability  of  neonatal  dogs  to  learn  to  inhibit  their  behavior  on  the  basis 
of  its  correlation  with  omission  of  reinforcement. 

Intracranial  stimulation.  Reliable  techniques  for  implanting  electrodes 
into  subcortical  structures  of  dogs  less  than  two  weeks  of  age  have  been 
developed.  Electrical  stimulation  of  certain  loci  acted  as  a  positive 
reinforcer  in  that  subjects  chose  an  originally  less  preferred  tactile 
stimulus  over  an  originally  more  preferred  one  if  the  former  were  correlated 
with  electrical  brain  stimulation.   In  line  with  work  on  adult  mammals,  the 
effects  of  brain  stimiilation  appeared  to  dissipate  rapidly  with  time 
between  training  trials. 

Instrumental  avoidance  learning  in  kittens.  Neonatal  kittens  learned 
to  escape  from  a  cold  air  blast  in  much  the  same  manner  that  neonatal 
dogs  had  done  undef  similar  conditions.  However,  the  kittens  did  not  show 
reliable  evidence  of  avoidance  learning.  The  specific  conditions  that 
produced  efficient  avoidance  learning  in  neonatal  dogs  were  not  effective 
with  kittens. 

( 

Behavioral  organization  and  motivation.  Effect  of  stomach  fullness  on  ^/ 
on  sucking.  Our  previous  research  had  shown  that  a  full  stomach  load  can 
eliminate  nutritive  sucking  in  neonatal  dogs.  To  assess  further  the  role 
of  stomach  fullness  on  suppressing  sucking,  we  measiired  both  nutritive  and 
non^nutritive  sucking  on  an  artificial  nipple  after  different  amounts  of 
stomach  load  —  no  load,  estimated  1/3  load,  estimated  2/3  load,  and 
estimated  completely  full  load.  Overall  sucking  rate  tested  over  five 
minutes  was  an  orderly  decreasing  function  of  size  of  stomach  load. 
Differences  between  nutritive  and  non-nutritive  sucking  have  not  been 
evaluated  as  yet. 

Behavioral  mathematics  and  measiH'ement.  Formal  work  on  mathematical 
systematization  was  held  in  abeyance  diiring  the  current  year,  but  the  re- 
sults of  prior  effort  were  applied  to  the  analysis  of  data.  In  general, 
the  ciirvature  of  individual  performance  curves  in  learning  situations  was 
more  orderly  and  more  indicative  of  learning  when  reinforcement  was 
correlated  with  nonpreferred  than  with  preferred  cues  and  nonreinforcement 
was  correlated  with  preferred  rather  than  nonpreferred  cues.   This  finding      ' 
and  others  have  suggested  that  both  stimiilus  and  response  learning  occur 
in  neonatal  mammals ,  but  the  former  occurs  rapidly  while  the  latter  occurs 
more  slowly  and  is  based  largely  on  the  elimination  of  interfering  responses. 
Experiments  are  currently  being  designed  to  separate  stimulus  and  response 
learning  components  in  neonatal  behavior. 
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Perception,  Thinking  and  Problem  SoIvjiik: 


.Analysis  was  completed  on  previously  collected  experimental  data  con- 
cerning developmental  changes  in  size-constajicy  performance  over  the  age- 
range  of  5  to  10  years.   Perceptual  constancy  refers  to  the  ability  to 
perceive  the  invariant  aspects  of  external  reality  in  spite  of  continual 
changes  in  the  information  received  at  the  sensory  receptors.   The  ang\ilar 
size  of  an  object  projected  onto  the  retina  varies  inversely  as  the 
distance  of  the  object  from  the  eye;  yet  ad\ilts  are  normally  capable  of 
perceiving  object-size  accurately  over  a  wide  range  of  distances.  For 
many  years  the  nature  and  development  of  this  ability  has  received  increas- 
ingly widespread  attention  in  psychological  research. 

The  majority  of  the  developmental  studies  have  found  apparent 
increases  in  size-constancy  with  age  but  some  important  ones  have  not. 
The  difficulty  in  comparing  younger  children,  older  children,  and  adults 
is  that  these  groups  differ  in  motivation  and  conceptual  understanding 
of  the  experimental  task.  Recent  experiments  in  this  laboratory  have 
clearly  shown  that  such  differ«Be»s  can  produce  large  effects  on  size- 
constancy  performance  in  the  absence  of  any  basic  differences  in  functional 
discriminative  capacity.  The  present  data  were  based  on  a  size-discrimination 
task  designed  to  avoid  invoking  conceptual  attitudes  toward  size-distance 
relationships  and  to  maintain  a  constant  level  of  task-difficulty  over  the 
several  age-groups.  Each  individual  was  required  to  choose  the  largest 
or  smallest  of  5  triangles  located  at  different  distances.  The  magnitude 
of  the  size  difference  among  the  triangles,  determining  the  difficulty  of 
the  task,  was  varied  to  achieve  approximately  30%   errors  for  all  subjects. 
Under  these  circumstances  the  association  between  errors  in  size  judgement 
and  distances  of  the  triangles  did  not  vary  with  age.  In  a  separate  task 
the  subjects  were  asked  how  the  size  of  a  given  triangle  might  be  changed  so 
as  to  meike  it  look  farther  away.  This  measure  of  a  conceptual  understanding 
of  size-perspective  —  verbal  specification  of  a  reduction  in  size  accompany- 
ing greater  distance  —  did  increase  with  age. 
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These  results  indicate  that  basic  development  of  size-constancy  as  a 
perceptual  capacity,  if  it  occurs,  must  normally  take  place  prior  to  the 
age  of  5  years.  The  conceptual  representation  of  greater  distance  by 
apparent  diminution  in  object-size  occurs  thereafter  and  may  undergo 
developmental  change  well  into  the  adult  years.   In  this  particular 
instance  we  have  been  concerned  with  the  prior  existence  of  perceptual 
size-constancy  as  prerequisite  to  the  development  of  the  conceptual 
notion  of  perspective.  A  profoundly  important  question  is  whether  the 
development  of  cognitive  abilities  in  general  depends  upon  the  prior 
development  or  existence  of  specifically  relevant  imderlying  perceptual 
capacities. 

Man's  verbal  ability  has  long  been  assumed  to  underlie  his  conceptual 
ability,  and  this  view  prevails  in  the  major  contemporary  approaches  to 
human  thinking.  Seeming  to  support  this  position  are  many  studies  showing 
that  young,  preverbal  children  behave  more  concretely  than  older,  verbal 
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children  on  tasks  which  require  conceptual  ahstraction.   But  a  tenable 
alternative  hypothesis,  developed  in  research  with  infrahuman  and  deficient 
human  organisms ,  holds  that  conceptualization  is  primarily  a  matter  of 
detecting  common  sensory  features  in  otherwise  disparate  events  —  i.e.,  that 
conceptualization  is  essentially  perceptual  rather  than  verhal.  According  to 
this  view  the  deficiency  of  the  young  child  is  due,  not  to  his  inability  to 
label  abstract  features,  but  to  his  relative  lack  of  experience  in  discrimi- 
nating them,  so  that  in  any  given  situation  he  attends  to  other,  concrete 
features  which  have  figured  more  prominently  in  his  past  and  are  momentarily 
more  salient  for  him. 

Using  as  subjects  very  young  children,  who  lack  appropriate  concept- 
words,  and  training  them  visually  rather  than  linguistically,  we  have 
attempted  to  determine  the  relative  contribution  of  verbal  and  perceptual 
factors  to  abstract  thinking.  A  series  of  such  experiments  has  demonstrated 
that  very  young  children  can  be  taught  to  behave  conceptually  without 
benefit  of  verbal  training.   In  a  study  completed  this  year  it  was  shown  that 
3-1/2-year-olds,  through  discriminative  training  alone,  could  achieve  a 
conceptual  performance  level  heretofore  thought  not  to  occur  before  7 
years  of  age,  and,  contrary  to  verbal  theory,  could  successfully  learn  to 
label  a  concept  once  it  had  been  attained  perceptually,  rather  than  vice-versa. 

This  study  also  made  two  further  contributions :  first ,  it  indicated 
that  the  attending  process  underlying  discrimination  is  not  merely  a 
matter  of  looking  to_  a  particular  portion  of  the  stimulus  field,  as 
maintained  in  current  behaviorist  theories ,  but  rather  is  a  matter  of 
looking  for  a  particular  stimulus  feature,  whatever  its  location.  Secondly, 
the  study  drew  attention  to  a  powerfiil  technique  for  facilitating  sensory 
abstraction  —  one  which  has  been  used  in  applied  educational  settings  but 
has  thus  far  eluded  laboratory  investigations. 

In  a  second  experiment  just  completed  it  was  shown  that  the  behavior 
of  3-1/2-year-olds  could  be  shifted  toward  an  older  age  norm  on  still 
another  conceptual  task  (discrimination  reversal).   Again  this  was 
accomplished  without  verbal  training  but  by  training  which  rendered  the 
relevant  task  dimensions  more  salient  perceptually  or  by  assigning  S_s  to 
dimensions  which  were  already  perceptually  prominent  for  them.   Children 
trained  with  salient  relevant  dimensions  behaved  more  adult-like;  those 
trained  with  non-salient  relevant  dimensions  behaved  more  child-like. 

These  data  indicate  that  human  conceptual  attainment  is  fundamentally 
perceptual  and  discriminative,  and  precedes  the  development  of  an  appro- 
priate verbal  response  system.   Indeed,  the  evidence  seems  clear  that  the 
meaningful  use  of  words  is  dependent  upon  prior  abstraction  of  the  sensory 
features  to  which  words  refer,  rather  than  the  converse.   Once  associated 
with  features,  words  may  serve  communicative  or  mnemonic  functions.  As 
communications,  words  direct  the  attention  of  others  to  the  environmental 
attributes  they  denote.  As  mnemonic  aids,  they  direct  one's  own  attention 
to  these  attributes.   In  either  case  a  word  is  not  the  determinant  of  an 
abstraction  but  rather  signals  which  of  the  multitude  of  momentary  environ- 
mental properties  it  is  appropriate  to  abstract. 
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One  practical  implication  of  these  findings  and  considerations  is  that 
educational  programs  for  yovmg,  deficient,  or  deprived  children  might 
profitably  place  greater  emphasis  upon  highlighting  the  sensory  features 
and  physical  relations  to  which  words  refer  rather  than  upon  building 
linguistic  proficiency  per  se. 

Collaborative  research  was  also  initiated  this  year  regarding  the 
discriminative  and  conceptual  capacities  of  the  human  infant.   Evidence 
acciomulated  over  the  past  decade  indicates  that  the  infant's  world  is  not 
quite  the  "blooming,  buzzing  confusion"  James  had  surmised.   On  the 
contrary,  the  immature  human  seems  able  to  discriminate  specific  visual 
dimensions,  is  responsive  to  the  changing  aspects  of  stimulation,  and  will 
work  to  make  interesting  sights  last.   Two  initial  experiments  on  the 
effects  of  monotonous  or  repeated  stimulation  on  the  observing  behavior 
of  3-1/2-month-olds  demonstrated  that  visual  fixation  decreases  significantly 
with  repeated  exposiire  of  a  stimulus,  that  it  diminishes  more  for  "simple" 
than  "complex"  stimuli,  and  that  it  recovers  with  stimulus  change.   The 
selectivity  of  responding  obtained  in  these  studies  confirms  the  view 
that  young   infants  can  discriminate  and  "recognize"  specific  visual  patterns. 
Currently  apparatus  is  being  developed  for  the  extension  of  this  work  to 
instrumental  conditioning  and  discrimination  paradigms,  using  head-turning 
as  the  conditioned  response.  An  electromagnetic  head-turn  sensing  device 
has  been  constructed  and  circuitry  designed  for  automatic  control  and 
programming  of  the  experimental  situation.  It  is  anticipated  that  this 
equipment  will  permit  intensive  study  of  the  infant's  visual  and  intellective 
capabilities. 

Another  variable  f\indamental  to  competent  behavioral  interaction  with 
the  environment  —  especially  an  environment  containing  persons  and  other 
active  entities  ~  is  the  perception  of  the  passage  of  time.  We  have 
previously  described  progressively  less  veridical  time  judgements  as  a^ 
function  of  practice  in  schizophrenic  patients.   Even  more  remarkable  is 
the  occurrence  of  this  phenomenon,  though  to  smaller  degree,  in  normal 
individuals.  This  effect  is  known  in  the  psychological  research  literature 
but  has  never  received  a  satisfactory  explanation.   Past  studies  have 
utilized  non-rate  measures  of  time  judgement,  however,  which  are  not  neces- 
sarily valid  indicators  of  the  perception  of  the  passage  of  time,  and  it  is 
possible  that  the  effect  might  be  an  artifact  of  inappropriate  measurement. 

Accordingly  an  experiment  was  performed  to  assess  the  changes  in  the 
slopes  of  the  response  x  time  functions  with  repeated  testing  of  normal 
adults  for  several  different  methods  of  obtaining  time  judgements.  Rate  of 
the  subjective  passage  of  time  is  reflected  in  the  slopes  of  the  functions. 
The  phenomenon  of  a  progressive  slowing  of  rate  with  practice  was  clearly 
verified.  Although  the  detailed  results  preclude  any  simple  explanation 
for  the  effect,  in  this  particular  respect  the  performance  of  schizophrenic 
patients  appears  to  be  an  exaggeration  of  a  normal  tendency  rather  than  a 
qualitatively  different  process. 
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Ap;e  and  sex  differences  in  problem  solving.  The  effects  of  age  and 
sex  differences  on  problem  solving  were  studied  with  a  group  of  UO  married 
couples,  aged  hk   to  T6.  They  were  tested  on  the  first  three  classes  of 
HEPP  and  were  given  the  Wechsler  Adult  Intelligence  Scale.  The  performance 
of  the  men  was  significantly  superior  to  that  of  the  women  only  on  HEPP  1 
problems.  On  HEPP  classes  II  and  III,  differences  were  in  favor  of  the 
men,  but  not  statistically  reliable.  The  men  scored  significantly  higher 
than  their  wives  on  the  WAIS,  which  correlated  significantly  with  problem 
solving  performance.  The  correlations  between  HEPP  performance  and  IQ 
were  not  significant  for  the  women.  Only  for  the  men  was  there  a  significant 
inverse  relation  between  problem  solving  performance  and  age. 

Problem  solving  in  children.  To  investigate  the  ability  of  young. 
children  to  perform  on  HEPP  problems  and  the  effectiveness  of  teaching 
strategies  to  younger  age  groups,  a  study  was  carried  out  with  50  second, 
third,  and  fourth  graders.  The  children  were  introduced  to  Class  I  HEPP 
problems  and  allowed  to  work  out  their  own  solution  strategies  for  several 
problems.  They  were  then  given  training  in  the  optimal  strategy.  This 
was  followed  by  more  Class  I  problems  and  then  by  Class  II  problems. 
Preliminary  analyses  of  the  results  indicate  that  children  as  young  as 
seven  are  capable  pf  solving  Class  I  problems  prior  to  strategy  training; 
that  differences  in  levels  of  successful  utilization  of  the  optimal 
strategy  can  be  correlated  with  Piaget's  developmental  stages;  aiid  that 
even  when  the  optimal  strategy  was  not  successfully  utilized,  all  children's 
performance  improved  with  training. 

Communication  Processes: 

A  study  done  in  collaboration  with  an  Edinburgh  University  phonetician, 
Mr.  John  Laver,  demonstrated  that  tongue  slips  are  highly  structured 
phenomena  when  viewed  as  misorderings  of  articulatory  events  in  a  speech 
program.  Seven  tongue-slip  laws  were  formulated  which,  as  a  set,  describe 
the  linguistic  determination  of  this  phenomenon  at  a  level  of  accuracy 
above  80  per  cent.  Three  of  these  seven  laws  were  directly  replicated 
in  a  recently  reported  study  of  tongue  slips  in  Dutch  which  had  been  carried 
out  without  knowledge  of  the  Edinbiirgh  study. 

These  tongue  slip  laws  furnish  major  support  to  the  phonemic  clause 
theory  formulated  here  in  1965,  and  they  provide  new  information  concerning 
the  fundamental  organization  of  the  speech  process.  The  increased  specific- 
ity of  the  general  theory  has  opened  a  number  of  new  research  avenues  which 
will  be  explored  in  the  coming  year.  An  expanded  report  has  been  submitted 
for  publication  as  a  book  in  the  Longmans -Green  Linguistics  series. 

The  phonemic  clause  theory  has  also  provided  some  theoretical  links 
with  the  studies  of  body  movement  which  are  also  being  carried  out  in  this 
section.  We  have  completed  a  series  of  studies  designed  to  determine  the 
influence  of  speech  rhythm  patterns  on  nonspecific  body  movements  during 
interviews,  and  have  used  the  phonemic  clause  as  the  unit  of  analysis  of 
the  rhythmical  characteristics  of  speech.  Earlier  work  in  this  area  had 
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demonstrated  that  there  is  such  an  influence,  hut  that  its  overall  extent 
was  not  so  great  as  to  preclude  the  use  of  body  movements  as  an  independent 
source  of  behavioral  information  about  events  within  interviews.   During 
this  year  a  more  detailed  analysis  of  the  same  data  showed  more  precisely 
where  the  speech  rhythm-movement  association  was  the  strongest,  namely, 
immediately  before,  during,  and  immediately  after  nonfluencies  in  speech. 
Movements  at  other  times  are  far  less  dependent  upon  speech  rhythm,  and  may, 
therefore,  be  regarded  as  a  relatively  imcontaminated  information  source. 

The  chief  interest  which  body  movements  have  for  our  research  is  their 
relationship  to  concurrent  feeling  states  in  interviews.  This  year  an 
experimental  analogue  was  designed  for  studying  this  relationship,  and 
pretested  preparatory  to  developing  automatic  recording  methods  for  larger- 
scale  data  collection.  Two  experimental  conditions  were  used  to  produce 
changes  similar  to  the  changes  in  feeling  state  which  occur  in  psychothera- 
peutic interviews.  One  of  these  was  training  in  Jacobson's  progressive 
relaxation  method,  and  the  other  was  a  one-hour  social  deprivation.  The 
interviews  were  15  minutes  in  length,  and  were  held  twice  a  week.  Frequency 
of  movements  of  head,  hands,  ffloA  feet  were  taken  for  a  number  of  sessions  to 
establish  individual  base  lines  for  the  subjects'  movement  patterns  before 
the  experimental  conditioiui  were  introduced.  The  changes  in  pattern 
observed  in  the  relaxed  state  and  following  the  social  deprivation  were 
quite  pronounced,  and  showed  that  the  parameters  of  this  response  were  '    I 

worth  exploring  further. 

Theoretical  work  on  emotional  communication  is  currently  being  prepared  ' 

for  publication  as  a  monograph.  This  work  applies  the  mathematicsuL  theory  .^ 

of  communication  to  the  interchange  of  emotional  messages  in  face-to-face  -J 
social  situations.  The  first  result  has  been  its  tise  as  a  framework  for 

designing  the  above  reported  investigation  of  the  body  movement-speech  I 

rhythm  relationship.  The  finding  that  movements  surrounding  non-fluencies  Z 

are  more  dependent  upon  speech  rhythm  than  movements  at  other  times  came  * 
from  testing  the  Markovian  properties  of  movements  at  various  locations  in 
the  rhythmical  stream  of  speech* 

The  Creative  Scientist;  ; 

Creative  thinking  and  creative  performance.  Many  studies  of  creativity 
have  attempted  to  identify  a  creative  san^jle  on  the  basis  of  scores  on 
sets  of  cognitive  tests.  A  study  undertaken  here  attempts  to  assess  the 
relationship  between  judged  creative  performance  and  scores  on  creative 
thinking  tests.  Data  have  been  collected  on  a  sample  of  approximately  100 
"more"  creative  men  and  100  "less"  creative  young  men.  A  preliminary 
analysis  indicates  that  only  a  low  positive  correlation  exists  between  test 
scores  and  creative  performance.  If  this  finding  is  supported  by  further 
analyses  it  will  suggest  that  conclvisions  based  on  samples  defined  as 
creative  on  the  basis  of  test  scores  may  have  little  generalizability  to 
individuals  who  produce  creative  products  in  life  situations. 

Parent-child  relationships .  Earlier  findings  of  the  longitudinal  study 
concerning  the  development  of  the  creative  scientist  indicated  that  "more" 
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and  "less"  creative  adolescents  were  significantly  differentiated  on  three 
personality  factors.  The  more  creative  were  found  to  he  significantly 
higher  on  factors  of  (l)  "Disciplined  Effectiveness,"  i.e.,  more  reliable, 
attentive  to  their  impact  on  others,  painstaking,  sense  of  self-effectiveness, 
efficient,  persistent  and  productive;  (2)  "Assertive  Self-Assurance,"  i.e., 
outgoing,  self-confident,  expressive,  competitive,  ambitious,  aggressive  and 
persuasive;  and  (3)  "Adaptive  Autonomy,"  i.e.,  flexible,  individualistic, 
spontaneous ,  self-reliant ,  highly  motivated  to  work  independently  and  per- 
ceptive in  interpersonal  situations.   Since  these  three  personality  dimensions 
were  found  to  be  relevant  to  creative  performance  and  are  independent  of 
each  other  (due  to  varimax  rotation)  a  study  was  undertaken  to  assess  the 
relationship  between  each  of  these  personality  dimensions  and  perceived 
parental  behaviors.   It  was  found  that  the  higher  the  individual  scored  on 
"Disciplined  Effectiveness"  the  less  likely  he  was  to  describe  his  parents 
as  authoritarian,  aloof,  critically  controlling  or  uninvolved.  A  moderate 
positive  correlation  was  found  between  Disciplined  Effectiveness  scores  and 
the  subject's  description  of  his  parents  as  affectionate,  accepting, 
intellectually  stimulating,  and  encouraging  of  independence. 

Those  who  are  described  as  high  in  "Assertive  Self-Assurance"  tend  to  • 
report  their  parents  as  being  affectionately  involved  with  them.  Of 
particular  interest  is  the  finding  that  those  subjects  characterized  as 
high  on  "Adaptive  Autonomy"  tend  to  perceive  their  parents  as  showing 
relatively  little  affectionate  involvement  or  negative  involvement  with 
them.  This  finding  suggests  that  the  more  effectively  autonomous  adolescent 
views  his  relationships  with  his  parents  as  characterized  neither  by  an 
overwhelming  closeness  (which  wovild  foster  overdependency )  or  by  severe 
rejection,  which  might  stimulate  uncertainty  in  the  child  and  fear  of  re- 
jection. This  finding  further  suggests  that  creativity  is  enhanced  not 
simply  by  a  high  degree  of  warmth,  permissiveness,  acceptance,  etc.  and 
the  absence  of  controlling  critical  authoritative  behavior  on  the  part  of 
the  parent  but  rather  the  avoidance  of  either  extreme.  Generalizations 
from  these  findings  must  be  limited  to  the  adolescent.   It  may  yet  be  true 
that  environmental  influences  which  are  conducive  to  creative  performance 
in  the  child  may  require  more  intimate  involvement  of  the  parent  than  is 
true  during  the  adolescent  period.   The  psychological  needs  of  the  child, 
adolescent  and  adult  need  not  be  identical  and  therefore  the  behavior  of 
the  parents  during  each  of  these  periods  need  not  be  the  same.  It. is 
fiorther  recognized  that  the  same  behavior  on  the  part  of  the  parent  during 
different  periods  of  the  subject's  development  will  have  different  psycho- 
logical meanings  for  the  subject. 

Stability  of  personality  characteristics .   One  of  the  problems  inherent 
in  a  longitudinal  study  is  that  the  attrition  of  the  sample  over  time  (due 
to  loss  of  contact,  death  and  unwillingness  to  participate)  may  substantially 
alter  the  sample  composition.  Of  the  initial  9^3  subjects,  approximately  10^ 
(92)  were  unresponsive  at  the  end  of  the  two-year  follow-up  period.  An 
investigation  of  the  personality  characteristics  of  those  who  "remained" 
and  those  who  "dropped  out"  of  the  study  indicated  that  those  who  left  the 
study  were  (on  the  basis  of  personality  tests  administered  during  the  senior 
year  in  high  school)  significantly  more  anxious,  repressed,  defended, 
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depressed  and  had  less  of  a  sense  of  responsibility  and  were  less  concerned 
about  maintaining  a  good  impression  than  those  who  "remained."  The  effect 
of  this  self-selection  will  tend  to  strengthen  the  original  finding  that 
the  more  creative  individual  tends  to  be  less  anxious,  more  optimistic,  more 
concerned  about  his  appearance  to  others  and  more  responsible  than  his  less 
creative  colleagues . 

A  study  of  the  personality  changes  iindergone  by  the  85I  students  who 
remained  in  the  sample  for  a  period  of  two  years  showed  the  following 
systematic  changes.  They  decreased  significantly  on  such  scales  as  dominance, 
responsibility,  socialization,  concern  with  good  impression,  conformance  and 
femininity.   The  subjects  became  significantly  more  competent  in  their  social 
relationships,  had  a  higher  sense  of  well-being,  became  more  independent, 

more  flexible  and  showed  more  ego-strength.   These  changes  apparently  reflect         P  g 
the  pervasive  shifts  which  accompany  late  adolescence  and  early  adulthood  g  ^ 

of  very  competent  subjects.  t-< 

Small  Mammal  Studies: 

<^ 

t?d 

o 

The  Unit  for  Research  on  Behavioral  Systems  spent  most  of  the  past  >-3 

year  in  moving  into  its  new  quarters  at  the  NIH  Animal  Center,  Poolesville, 

Md. ,  staffing  the  iinit,  designing  its  research  program,  and  tooling  up  for 

the  extensive  reseaxch  program  that  it  has  planned.  The  actual  research 

should  be  actively  imder  way  during  the  coming  year.  One  study  will 

explore  how  the  social  control  of  population  growth  in  mice  is  related 

to  the  reduction  of  "personal  space."  In  another  study  with  rats,  the 

objective  will  be  to  analyze  the  process  of  "value"  conflict  resolution 

of  two  types:  1.  members  of  one  subgroup  adopt  the  behavioral  patterns 

of  a  second  subgroup,  each  of  which  has  been  taioght  an  opposite  way  of 

behaving  in  a  given  environment;  2.  the  members  of  each  subgroup  develop  a 

tolerance  to  the  presence  of  individuals  behaving  differently  from  themselves. 

During  the  year,  the  \mit  undertook  the  coordination  of  a  five  year 
international,  collaborative  program  to  study  the  community  organization  of 
small  mammals. 

Future  Directions; 

The  planning  of  a  research  program  in  psychotherapy,  begun  the  past 
year,  has  continued  and  is  in  the  process  of  being  implemented.  We  believe 
that  in  our  public  capacity  we  have  an  obligation  to  achieve  sound  scientific 
studies  of  psychiatric  and  psychological  treatment  methods,  and  hope  that  we 
can  develop  a  program  for  this  purpose. 

In  other  respects,  we  visualize  no  major  programmatic  changes  or 
shifts  in  emphasis,  at  least  not  for  the  near  futxire. 
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ANNUAL  REPORT  OF  THE  LABORATORY  OF  SOCIO-ENVIRONMENTAL  STUDIES 

National  Institute  of  Mental  Health 

July  1,  1967  -  June  30,  1968 

Melvin  L.  Kohn,  Chief 

The  principal  mlleposts  for  the  Laboratory  this  year  have  been  tbe   | 
completion  of  a  disquieting  book  that  examines  critically  the  methods  of 
social  research — and  finds  them  wanting;  the  inauguration  of  a  complex  and 
promising  new  study  of  the  development  in  children  of  the  concept  of  "self"; 
the  first  substantial  findings  from  an  investigation  of  the  social  psychol-  o  m 

ogy  of  occupation;  and  continued  profitable  analysis  of  several  ongoing  ^^ 

studies--on  the  family  in  Italy,  on  motbetf»€hild  interaction  in  Japan  and  t-* 

the  United  States,  and  on  the  conditions  that  determine  imitative  learning  ^ 

in  young  children.  ^ 

The  following  report  higbligttts  each  of  these.  It  ignores  other  >-3 

investigations  about  ^ich  ««  have  little  new  to  report  this  year  except 
progress  in  processing  data,  developing  indices,  and  the  like;  we  shall 
have  more  to  say  about  these  studiea  in  future  reports. 

THE  METHODOLOGY  OF  SOCIAL  RESEARCH 
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How  firm  are  the  foundations  of  research  in  child  development- -and 
in  the  social  sciences  generally?  For  several  years,  Drs.  Marian  Yarrow, 
John  Campbell,  and  Roger  Burton  have  been  conducting  an  interrelated  set  1 

of  studies  of  the  adequacy  of  the  principal  methods  used  in  social  research.'  ^ 

Their  program  has  three  broad  aims:  (1)  to  assess  the  adequacy  of  verbal  * 

report  data  as  basic  evidence  in  studies  of  the  antecedent  conditions  for 
personality  development;  (2)  to  evaluate  the  congruence  of  data  obtained 
contemporaneously  with  those  retrieved  through  recall,  and  to  ascertain 
intervening  factors  that  affect  this  congruence;  and  (3)  to  appraise  the    ' 
reliability  of  direct  observations  of  child  and  adult  behavior  and  to  compare 
such  observational  records  with  interview  reports  about  the  behavior. 

The  first  of  these  three  goals  has  now  been  accomplished;  its  fruits 
will  shortly  be  published  by  Jossey-Bass,  in  book  form,  as  Child  Rearing; 
An  Inquiry  Into  Research  and  Methods. 

The  book  takes  as  its  point  of  departure  the  Sears,  Maccoby,  and 
Levin  study.  Patterns  of  Child  Rearing,  widely  regarded  as  one  of  the  most 
important  in  the.  field.  It  compares  the  data  of  that  study,  together  with 
those  from  a  number  of  others  that  were  modelled  in  greater  or  lesser  degree 
on  it,  to  data  secured  from  a  sample  of  86  mothers  of  nursery  school  children, 
using  an  interview  schedule  designed  to  be  a  close  parallel  to  that  used  by 
Sears,  Maccoby,  and  Levin. 
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The  investigators  analyzed  the  indices  used  for  measuring  the 
principal  concepts  employed  in  the  field,  the  designs  and  instruments  by 
which  data  are  generated  and  interpreted  to  the  scientific  community,  and 
the  manner  in  which  such  data  are  integrated  into  the  larger  picture  of 
"scientific  knowledge."  The  foci  of  analysis  were  both  the  use  of  inter- 
views in  child  rearing  research  and  the  culture  of  this  research  field-- 
what  it  expects  and  relies  on  in  the  execution,  interpretation,  and 
communication  of  research.   Replication  is  emphasized  as  a  major  support 
for  establishing  sound  continuity  in  research  findings. 

Findings  on  maternal  correlates  of  preschool  children's  behavior 
present  a  picture  of  unstable,  mainly  statistically  nonsignificant  associa- 
tions.  Findings  on  the  correlates  of  dependency,  aggression,  and  conscience 
are  similar  in  their  general  inconclusiveness.  This  is  true  whether  one 
examines  results  based  on  identical  measures  used  in  different  studies,  or 
similar  but  not  identical  measures  used  in  different  studies,  or  different 
measures  of  the  same  subjects.  The  theoretically-interpreted  "antecedent- 
consequent"  relations  that  have  been  reported  in  this  field  need  to  be 
evaluated  against  the  backdrop  of  a  multitude  of  statistically  nonsignificant, 
equally  theoretically  relevant  findings;  the  very  low  level  of  association 
in  even  those  relationships  that  reach  statistical  significance;  and 
problems  in  measurement  and  in  conceptual  "distance"  between  the  ravj  data 
and  the  extrapolations  of  findings  in  theory  and  social  practice. 

Methodological  problems  that  pose  the  most  serious  questions  are: 
the  inadequacies  in  instrument  reliabilities;  the  nonstandard,  uncertainly 
equivalent  and  uncertainly  suitable  conceptualizations  of  verbal  report 
data;  the  reliance  upon  research  designs  in  which  the  sources  of  data  about 
maternal  and  child  behavior  are  nonindependent ;  and  the  reliance  upon 
correlational  designs  for  the  test  of  developmental  hypotheses. ^ 

Some  of  the  difficulties  can  be  overcome  by  using  observational 
research  techniques,  but  these  pose  problems  of  their  own,  both  of  con- 
ceptualization and  of  recording  the  observations  in  a  form  suitable  for 
analysis.   These  issues  will  be  considered  in  later  stages  of  the  research. 

CHILDREN'S  DEVELOPMENT  OF  A  SELF-IMAGE 

Survey  research  is  often  difficult  to  execute,  but  rarely  has  a 
more  complex  survey  been  launched  than  Drs.  Morris  Rosenberg  and  Roberta 
Simmons' s  study  of  the  development  of  children's  concepts  of  self. 
Rosenberg's  earlier  research  on  adolescents'  self-esteem  not  only  demon- 
strated the  importance  of  tracing  the  development  of  self,  beginning  with 
early  childhood,  but  also  made  clear  the  importance  of  studying  many 
facets  of  self,  rather  than  limiting  one's  interest  to  self-esteem. 

The  focus  of  the  present  research,  therefore,  is  not  solely  self- 
esteem,  but  also  the  many  non-evaluative  aspects  of  self:  conceptions  of 
the  self  in  the  present  and  for  the  future;  change  and  development  of  self- 
values;  the  changing  self-picture  that  the  individual  desires  to  project 
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toward  the  world;  emergence  of  self -awareness  and  self-consciousness; 
changes  in  the  degree  of  preoccupation  with  self;  the  emerging  clarification 
of  the  distinction  between  the  committed  and  the  idealized  images;  develop- 
ment of  the  superego,  with  a  focus  on  the  content  of  moral  judgments  about 
the  self;  changing  sensitivity  to  external  evaluation;  development  of  ego- 
extensions;  and  stability  of  the  self-image  at  different  stages. 

The  interview  schedule  has  now  undergone  nine  pre-tests  and 
revisions,  conducted  with  over  100  children  from  a  variety  of  social  circum- 
stances. This  made  possible  the  clarification  of  questions,  the  refinement 
of  scales,  the  simplification  of  interview  procedures,  an  assessment  of  the 
feasibility  of  using  teachers  as  interviewers,  and  a  limited  examination  of 
test-retest  reliability. 


Teachers  are  being  used  as  interviewers  (but  only  teachers  who  have 
not  had,  do  not  have,  and  will  not  have  the  child  in  class).  The  interviews 
are  being  conducted  at  the  schools,  after  hours  and  on  weekends.  These 
arrangements  pose  probl^ns,  both  of  administration  and  of  possible  bias, 
but  the  realistic  alternatives  pose  greater  problems.  Home  Interviews,  for 
example,  would  be  more  costly,  the  arrangements  would  be  even  more  complex, 
and  the  possibilities  of  bias  greater.  Conducting  the  interviews  at  the 
schools,  with  teachers  serving  as  Interviewers,  Involves  a  calculated  but 
necessary  risk. 

The  population  being  studied  consists  of  third  to  twelfth  grade 
public  school  pupils  in  the  Baltimore  Urbanized  Area,  as  defined  by  the 
1960  Census.  A  sample  of  2800  pupils,  drawn  from  40  schools,  is  involved. 
Work  so  far  has  been  concentrated  within  the  city  of  Baltimore,  the  suburbs 
being  left  for  later.  If  all  goes  according  to  plan,  the  bulk  of  the  data 
should  be  collected  before  school  ends  for  the  summer. 

PARENT-CHILD  RELATIONSHIES  IN  TURIN,-  ITALY 

In  1962-63,  Dr.  Leonard  I.  Pearlin  conducted  a  sample  survey  of 
some  850  middle-  and  working-class  parents  of  ten-  to  eleven-year  old 
children  in  Turin,  Italy.  The  study  was  designed,  in  part,  to  be  comparable 
to  the  Laboratory's  earlier  investigation  of  social  class  and  parent-child 
relationships  in  Washington,  D.  C.,  and  in  part  to  investigate  the  relation- 
ship of  class  and  occupation  to  family  in  northern  Italy. 

Past  annual  reports  have  described  Pearlin's  findings  with  respect 
to  class  and  values,  social  structural  pressures  that  induce  undesired 
behavior  (such  as  cheating),  and  occupational  determinants  of  the  nuclear 
family's  relationships  with  the  extended  family.  Further  analysis,  this 
year,  has  focussed  on  intrafamilial  process— specifically,  on  the  two  major 
dimensions  of  parent-child  relationship,  affection  and  discipline. 
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Even  with  all  the  condensations  made  possible  by  the  pretests,  the  ^3  ^ 

study  requires  much  more  data  than  children  are  able  to  provide  in  a  single  ^ 

interview.  Three  inteirviews  are  needed  with  each  elementary  school  student,  g 

two  with  each  high  school  student.  ^ 
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Parental  afffection  has  many  components,  some  of  them  not  amenable 
to  study  by  survey  techniques.   Of  those  components  that  are  amenable  to 
such  research,  uhe  me  that  varies  most  with  social  conditions  is  the 
expression  or  withholding  of  positive  affect.   Middle-class  parents  are  more 
expressive  of  positive  affect  than  are  working-class  parents;  this  is  most 
dramatically  the  case  for  middle-class  mothers  in  dealing  with  sons.  These 
mothers  are  also  the  most  likely  to  use  the  expression  of  affect  as  a 
mechanism  of  control »  as  a  means  for  achieving  indirect  management  of  their 
sons'  behavior.  They  eschev?  more  direct  means,  such  as  demands  for  obedience, 
using  the  expression  or  withholding  of  affection  as  a  substitute  for  the 
straightforward  exercise  of  authority. 

One  major  factor  clearly  related  to  fathers'  expression  of  affect  is 
job  satisfaction.   Fathers  who  are  satisfied  with  their  jobs  are  more 
demonstrative  to  sons  and  more  aloof  from  daughters.   Occupational ly  dis- 
enchanted men  are  apparently  not  able  to  establish  close  affective  bonds 
with  their  sons. 

Middle-  and  working-class  families  do  not  differ  in  how  frequently 
they  resort  to  discipline.  The  circumstances  that  are  associated  with  the 
use  of  discipline,  however,  are  quite  different  for  the  two  social  classes. 
For  example,  although  the  level  of  aspirations  that  parents  hold  for  their 
sons  is  related  to  the  use  of  physical  punishment  in  both  social  classeSj 
the  direction  of  this  relationship  differs.  Middle-class  parents'  use  of 
punitive  discipline  increases  with  increasing  levels  of  aspiration;  the 
reverse  is  true  for  the  working  class.  It  would  appear  that  the  middle 
class  is  inclined  to  train  its  sons  for  high  levels  of  achievement  by  impos- 
ing severe  restraints,  the  working  class  is  not. 

Men  who  are  subjected  to  strict  control  at  work  are  likely  to  be 
harsh  in  dealing  with  their  children.  This  is  not  the  ftrustration  of 
powerlessness,  however,  for  even  those  who  possess  formal  authority  over 
others  are  likely  to  be  severe  disciplinarians.  What  seems  to  matter  here 
is  the  involvement  by  the  father  in  an  occupational  system  that  is  charac- 
terized by  an  active  hierarchical  use  of  direct  power.   The  immediate 
face-to-face  exercise  of  occupational  power  becomes  a  model  for  dealing 
with  his  children. 

MATERNAL  CARE  AND  CHILD  BEHAVIOR 
IN  JAPAN  AND  THE  UNITED  STATES 

We  have  long  known  of  the  pervasive  importance  of  culture  for 
personality,  but  we  have  not  had  the  systematic  comparative  data  to  determine 
at  what  ages  and  through  what  processes  cultural  differences  begin  to  have 
an  impact.   Dr.  William  Caudill's  research  on  mother-infant  interactions 
in  Japan  and  the  United  States  provides  some  of  the  needed  data. 

In  1960-61,  Caudill  selected  samples  of  thirty  Japanese  and  thirty 
American  middle-class  mother-infant  pairs.  The  infants  were  first-born, 
normal  babies,  three-  to  four-months  of  age  at  the  time  of  observation. 
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Systematic  observations  were  carried  out  on  two  separate  days  by  a  time- 
sampling  technique  devised  by  Rheingold.  These  resulted  In  800  observations 
on  each  case  for  sets  of  variables  measuring  the  behavior  of  mother  and 
infant . 

The  first  twenty  cases  of  each  sample  have  been  restudied  at  two 
and  a  half  years  of  age,  and  this  year  the  final  observations  at  six  years 
of  age  were  completed  on  the  Japanese  children.  The  twenty  American 
children  will  also  be  seen  for  a  third,  and  final,  time  when  they  reach 
six  years  of  age. 

Bata-analysis  has  been  completed  on  the  first  series  of  observations. 
The  dependent  variables  are  clusters  of  maternal  and  infant  behaviors,  the 
independent  variables  are  culture  (Japanese  or  American) ,  occupational 
status  of  father  (salaried  employee  or  small  independent  business  owner), 
and  sex  of  infant.  The  results  show  that  culture  is  by  far  the  most  impor- 
tant variable,  accounting  for  a  large  proportion  of  the  total  variance  in 
both  mothers'  and  infants'  behavior.  The  other  two  independent  variables 
account  for  only  small  amounts  of  the  vj^riance,  although  the  father's 
occupational  status  makes  some  difference  in  Japan. 

The  main  question  to  be  pursued  now  is.  bew  stable  are  the  individual 
dnd  cultural  differences  over  the  course  oftilie  child's  development 
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POPULATION  GENETICS 

Br.  Gordon  Allen,  in  collaboration  with  Br.  Calvin  Redekop  of 
Goshen  College,  has  conducted  a  study  of  Old  Colony  Mennonites  in  Mexico. 
The  investigators  Intended  to  detect  and  describe  variations  in  survival 
and  reproduction  in  this  long=isolated  rural  population.  The  population  is 
unique  in  North  America  for  its  large  size,  combined  with  social  isolation, 
cultural  uniformity,  "natural"  reproduction,  and  preservation  of  family 
structure.  Under  these  conditions  it  seons  likely  that  survival  and 
reproduction  may  depend  to  a  significsmt  extent  on  measurable  behavior 
differences.  This  would  constitute  natural  selection  of  psychological 
variables  as  hitherto  postulated  but  never  documented. 

A  complete  census  of  the  population  of  about  13,000  people  was 
attempted,  but  reached  only  about  one-fourth  of  the  population  before  general 
resistance  developed.   Supplementary  information  was  obtained  in  the  form  of 
a  publicly  available  list  of  property  holders,  together  with  the  number  of 
their  dependents,  number  of  cattle,  and  acreage.  Photographs  were  taken  of 
vital  records  kept  by  the  Deacon  of  the  colony  and  of  records  in  several 
individual  villages.  Records  of  recent  births  to  Mennonites  were  extracted 
from  the  rolls  of  three  hospitals  in  the  area.  With  the  aid  of  cooperating 
local  men  and  a  Mennonite  from  Canada,  attitudes  were  probed  concerning  the 
census,  population  pressure  and  birth  control. 

The  extensive  vital  statistics  obtained,  in  conjunction  with  economic, 
social  and  family  histories,  offer  hope  of  identifying  some  primary  variables 
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that  determine  variations  in  fertility  between  individuals.   For  example, 
it  should  be  possible  to  detect  intrafamily  resemblance  in  fertility 
patterns.   Unfortunately,  though,  it  will  not  be  possible  to  carry  out  the 
longer-term  investigation  originally  contemplatedo   The  very  conditions 
that  make  this  population  so  interesting  make  them  exceedingly  unreceptive 
to  scientific  inquiry. 

FACTORS  INFLUENCING  IMITATIVE  LEARNING  IN  PRESCHOOL  CHILDREN 

Drs.  Marian  Yarrow  and  Carolyn  Zahn  have  extended  their  series  of 
experiments  on  imitative  learning  in  children.   Their  objective  is  to 
determine  the  conditions  that  favor  the  child's  taking  over  into  his  own 
repertoire  behaviors  that  he  observes  in  the  adult. 

One  hundred  seventy- five  nursery  school  children,  aged  three  to  six, 
are  the  subjects  in  this  research.   In  the  experiments,  adult  modeling  of 
specific  behaviors  and  adult  reinforcement  (praise)  of  the  child  for  specific 
kinds  of  responses  are  systematically  varied.   Play  or  story-telling  situa- 
tions are  used  as  the  standard  settings  for  training  and  for  testing  the 
child's  imitation.   Easily-made  motor  acts  that  are  neutral  and  novel  to  the 
child  were  chosen  as  the  simplest  behaviors  with  which  to  make  initial  tests. 

Two  general  designs  have  been  used.   In  one,  certain  novel  acts  are 
repeatedly  and  systematically  performed  by  the  adult;  the  children  observe 
these  behaviors  while  they  themselves  are  engaged  in  other  activities. 
(For  some  of  the  children,  the  adult  experimenter  is  someone  from  whom  they 
experience  much  social  reinforcement  and  whom  they  observe  giving  much 
reinforcement  to  other  children.   Reinforcement  is  given,  however,  for 
behaviors  other  than  imitative  behaviors.   For  other  children,  this  adult 
is  someone  who  gives  little  positive  reinforcement,)   In  the  second  design, 
the  child's  imitation  is  established  by  the  adult's  requesting  the  child 
to  do  as  she  does,  and  then  reinforcing  him  for  such  imitation. 

Under  both  experimental  conditions,  the  frequency  of  imitative 
responding  increases.  The  responses  are  established  more  quickly  and  are 
performed  at  a  much  higher  rate  where  immediate  reinforcement  is  given  and 
where  there  are  few  interfering  or  competing  responses  for  the  child  to 
make.   Under  these  conditions,  too,  the  imitation  spreads  to  other  adult 
acts  which  have  not  received  praise  when  imitated.   When  the  adult  no  longer 
praises  imitation,  many  of  the  children  continue  to  imitate,  or  their  rate 
of  imitation  declines  only  slowly.   Imitation  often  continues  even  though 
the  child  may  express  dislike  of,  or  boredom  with,  particular  actions. 
Imitation  continues  also  with  a  new  adult,  when  that  adult  performs  in 
nearly  identical  settings  to  those  in  which  the  responses  had  been  learned 
from  the  original  adult  model. 

Reinforcements  given  as  "nurturance,"  that  is,  reinforcement  not 
specifically  keyed  to  the  child's  imitating  the  adult,  had  relatively  little 
influence  on  the  imitation  of  the  simple,  discrete  motor  acts  used  in  this 
study.  This  is  consistent  with  results  in  the  experiment  reported  last  year, 
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lere  the  learning  involved  simple  imitation  of  the  adult's  responses  to 
iictures  and  to  play  materials.   It  is  contrary  to  the  findings  of  last 
^^ear  in  which  nurturance  made  a  difference  in  children's  generalization  of 
Lmitatively  learned  social  responses  of  "helping,"  where  the  situations 
involved  helping  someone  in  distress  in  "real"  situations. 

The  effects  of  adults'  nurturance  on  imitative  learning  in  children 
■are  not  clear.   Some  of  the  difficulties  in  arriving  at  more  definitive 
answers  would  seem  to  lie  in  the  particular  kinds  of  experimental  manipu- 
lations that  have  been  used  in  the  research.   It  is  premature  to  arrive  at 
a  general  theory  of  imitation  from  findings  based  on  performance  of  simple 
motor  acts. 
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THE  SOCIAL  PSYCHOLOGICAL  CORRELATES  OF  OCCUPATION  g  g 


The  Laboratory's  earlier  studies  of  social  class  «md  parental  values  ^ 

in  Washington,  D.  C,  and  Turin,  Italy,  showed  (a)  that  middle-class  parents 
tend  to  value  self-direction,  and  working-class  parents,  conformity  to 
external  standards,  and  (b)  that  this  difference  in  parental  values  might 
well  be  due  to  the  differential  occupational  experiences  characteristic  of 
middle-  and  working-class  jobs.  A  new  inquiry  by  Drs.  Melvln  Kohn  and 
Cammi  Schooler  has  made  it  possible  to  expand  upon  and  test  both  findings, 
at  least  for  men.  This  inquiry--the  first  stage  of  their  investigation  of 
the  social  psychological  correlates  of  occupational  experience — is  based  on 
interviews  with  three  thousand  men,  representative  of  all  men  employed  in 
civilian  occupations  in  the  United  States. 

The  data  confirm  the  high  degree  of  value-consensus  in  American 
society.  Despite  this,  there  is  clear  evidence  of  strong  linear  relation- 
ships between  social  class  and  fathers'  values  for  children;  in  particular, 
the  higher  their  class  position,  the  more  highly  do  fathers  value  self- 
direction,  the  less  highly  do  they  value  conformity.  This  is  true  regardless 
of  the  age  and  sex  of  the  child — even  though  the  child's  age  and  sex  do 
have  an  appreciable  independent  effect.  Moreover,  it  holds  for  all  segments 
of  American  society — regardless  of  race,  religion,  national  background, 
region  of  the  country  and  size  of  the  community;  it  holds  in  large  families 
and  small,  for  oldest  children  and  for  children  of  every  other  birth-rank; 
so  far  as  can  be  discovered  from  these  data,  it  holds  no  matter  what  other 
social  variables  are  taken  into  account. 

Other  major  lines  of  social  demarcation--race,  religion,  and 
national  background  in  particular--are  related  to  fathers'  values,  but  class 
is  the  single  most  potent  social  factor.   (It  is  more  potent,  in  fact,  than 
race,  religion,  and  national  background  taken  altogether.)  Moreover,  the 
magnitude  of  the  relationship  of  class  to  values  is  very  little  affected  by 
taking  all  other  relevant  social  variables  into  account.   In  short,  despite 
the  heterogeneity  of  Anerican  society,  the  relationship  of  social  class  to 
fathers'  values  is  truly  remarkable  in  its  generality  and  consistency. 


Why  this  remarkable  consistency?  A  large  part  of  the  explanation 
lies,  the  investigators  think,  in  the  differential  occupational  experiences 
encountered  by  men  at  various  class  levels,  in  particular  in  the  degree  of 
self-direction  their  jobs  require.  The  principal  hypothesis  of  this  inquiry 
was  that,  the  higher  men's  social  class  positions,  the  more  do  their  jobs 
require  self-direction,  and  the  more  their  jobs  require  self-direction,  the 
more  do  men  come  to  value  that  characteristic — for  themselves,  and  for  their 
children. 

Several  dimensions  of  occupational  experience  other  than  those 
related  to  occupational  self-direction  prove  to  be  significantly  related 
to  men's  values  for  their  children,  above  and  beyond  their  intercorrelation 
with  social  class.   Working  under  time-pressure,  for  example,  is  positively 
related  to  valuing  self -direction,  and  this  is  true  no  matter  who  or  what 
produces  the  time  pressure  and  no  matter  what  are  its  consequences.   Although 
it  is  essentially  irrelevant  to  men's  values  whether  they  work  for  profit- 
making  firms,  non-profit  organizations,  or  government,  the  size  and 
bureaucratic  structure  of  the  firm  or  organi;zation  do  matter.   What  makes 
this  relationship  particularly  interesting  is  that  it  is  precisely  opposite 
to  what  critics  of  bureaucracy  have  charged--the  larger  and  more  bureau- 
cratic the  organization,  the  more  are  men  likely  to  value,  not  conformity, 
but  self-direction.   Another  aspect  of  occupation  that  affects  values  in 
the  direction  opposite  to  past  belief  is  job  satisfaction.   It  has  been 
asserted  that  working-class  values  arise  from  job  dissatisfaction;  these 
data  indicate  that  working-class  men  hold  the  values  they  do,  not  because 
of,  but  despite  their  generally  greater  job  dissatisfaction. 

Time  pressure,  bureaucratic  structure,  and  job  dissatisfaction, 
though,  do  not  contribute  much  to  explaining  the  relationship  of  class 
to  values;  their  impact  is  essentially  independent  of  that  of  class.   Only 
a  few  dimensions  of  occupation  prove  to  have  a  substantial  impact  on  the 
relationship  of  class  to  values,  and  these  primarily  the  ones  that  had  been 
predicted!  how  closely  the  man  is  supervised;  how  complex  is  his  work  with 
data,  with  things,  and  with  people,  and  how  much  time  he  spends  on  each; 
and  other  aspects  of  occupation  directly  linked  to  the  issue  of  occupational 
self-direction.   Something  over  half  of  the  general  relationship  of  social 
class  to  parental  values  can  be  attributed  to  these  occupational  conditions; 
about  two-thirds  of  the  specific  relationship  of  class  to  fathers'  valuation 
of  self-direction  or  conformity  can  be  so  attributed. 

The  next  pressing  question  is  the  degree  to  which  occupational 
conditions  can  explain  not  only  the  relationship  of  social  class  to 
parental  values,  but  the  pervasive  importance  of  social  class  for  values, 
social  orientation  and  self-perception.  Preliminary  analysis  suggests  that 
much  the  same  mechanisms  operate  in  these  many  realms  as  for  parental  values; 
but  much  data  emalysis  remains  to  be  done. 
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Annual  Report  of  the 

Laboratory  of  General  and  Comparative  Biochemistry 

National  Institute  of  Mental  Health 

Glullo  L.  Cantonl,  Chief 

From  the  point  of  view  of  the  Laboratory  of  General  and 
Comparative  Biochemistry,  the  most  significant  event  in  Fiscal 
1968  has  been  the  appointment  of  Seymour  Kaufman  as  Chief  of  the 
Laboratory  of  Neurochemlstry,  NIMH,  and  the  transfer  to  that 
laboratory  of  the  personnel  of  the  Section  on  Cellular  Regulatory 
Mechanisms.   Dr.  Kaufman  has  been  a  member  of  this  labaratory 
since  it  was  first  established  in  1954  and  his  departure  creates 
a  void  that  will  be  hard,  if  not  impossible,  to  fill.   I  have  not 
yet  made  a  final  judgement  as  to  the  tsrpe  of  person  or  persons 
we  ought  to  seek  to  complement  our  present  staff,  and  it  will 
probably  be  best  to  proceed  slowly  to  build  up  our  strength  again. 

The  two  remaining  sections  have  had  a  profitable  and  pro- 
ductive research  year  and  the  work  progressed  in  the  following 
principal  areas  of  interest:   1)  molecular  biology  of  tRNA  and  1 

mechanisms  of  translation  of  genetic  information  for  inrotein  bio- 
synthesis; 2)  structure-function  relationship  in  biological 
macromolecules ;  3)  the  biochemistry  of  mental  retardation;  and 
4)  metabolism  of  sulphur  amino  acids. 

J 

The  work  of  the  Section  on  Proteins  and  Nucleic  Acids 
centered  around  two  main  problems:   the  molecular  biology  of  [ 

tRNA  and  the  conformation  and  interaction  of  macromolecules. 

Work  on  tRNA  has  entered  a  new  phase  with  the  elucidation 
of  the  primary  structure  of  a  number  of  tRNAs  Including  serine 
tRNA  from  bakers'  yeast,  where  the  principal  effort  of  this 
laboratory  has  been  expended  over  the  last  few  years.   It  has 
become  clear,  beyond  doubt,  that  the  most  important  questions 
regarding  the  molecular  biology  of  tRNA  have  remained  unanswered 
In  spite  of  the  singular  accomplishment  of  primary  base  sequence 
determinations.   tRNA  emerges  from  these  studies  as  a  complex  and 
polyfunctional  molecule  playing  a  fundamental  role  not  only  in 
the  decoding  of  genetic  Information  important  in  DNA,  but  also  in 
the  regulation  of  protein  synthesis  at  the  translational  level. 

In  our  laboratory,  the  structure-function  relationship  of 
tRNAs  are  being  pursued  through  studies  of  comparative  structural 
chemistry  of  serine  tRNA,  studies  of  the  effect  of  specific 
chemical  modifications,  and  of  the  effect  of  limited  enzymatic 
digestion  on  biological  function. 
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Comparative  studies  of  tRNA  specific  for  the  same  amino 
acid,  but  derived  from  different  species  should  be  of  interest 
for  the  following  reasons:   It  is  well  established  that  the 
genetic  code  is  universal,  therefore,  it  can  be  expected  that 
the  portion  or  area  of  the  tRNA  molecule  directly  related  to 
translation  of  the  code  words  specifying  the  same  amino  acid 
should  be  the  same  or  similar  throughout  the  biological  world. 
On  the  other  hand,  tRNA  synthetases  exhibit  marked  species 
specificity,  and  there  are  great  variations  in  the  content  of 
minor  bases  in  different  species.   Thus,  comparative  studies 
might  reveal  the  areas  involved  in  interaction  with  tRNA  synthe- 
tases as  well  as  begin  to  suggest  a  function  for  the  minor 
constituents  in  tRNA. 

The  same  type  of  reasoning  forms  the  basis  for  studies  on 
the  effect  of  specific  chemical  modification  and  limited  enzymatic 
digestion  on  the  biological  function  of  tRNA.   We  hope  through 
these  studies  to  characterize  the  functional  topography  of  the 
tRNA  molecule. 

We  continue  also  to  be  interested  in  the  structural- 
functional  relationship  of  proteins.   The  three  dimensional 
structure  of  a  protein  is  a  characteristic  property  essential 
to  its  function.   Even  mild  interference  with  proper  conformation 
often  leads  to  inactivation.   One  of  the  central  problems  in 
molecular  biology  today  is  the  mechanism  whereby  the  linear 
sequence  of  amino  acids  in  polypeptide  chains  assvimes  a  character- 
istic and  specific  three  dimensional  conformation.   Dr.  Klee  is 
attempting  to  approach  this  problem  by  extensive  investigation 
of  the  effect  of  limited  proteolysis  on  the  conformation  of 
THMPase,  egg  lysozyme  and  RNAse  from  calf  and  rat  pancreas.   It 
is  hoped  that  these  studies  may  lead  to  new  insights  into  the 
structure-function  relationship  of  these  enzymes. 

We  are  also  in  the  beginning  stages  of  a  more  detailed 
investigation  of  the  amino  acid  tRNA  synthetases  and  the  reaction 
they  catalyze.   These  enzymes  catalyze  the  step  in  which  the  20 
unit  language  of  protein  is  translated  in  the  four  unit  language 
of  nucleic  acids.   In  this  reaction,  a  sequence  of  amino  acids 
in  the  aminoacyl  tRNA  synthetase  must  recognize  with  extremely 
high  fidelity  a  nucleotide  sequence  in  a  large  class  of  relatively 
similar  molecules.   The  consequence  of  any  mistake  in  this  reaction 
would  result  in  the  incorrect  coupling  of  amino  acid  to  tRNA  and 
inevitably  result  in  a  mutant  protein.   Thus,  the  mechanisms  and 
specificities  of  these  classes  of  enzymes  is  central  to  our 
understanding  of  the  translational  event  in  protein  synthesis. 

Section  on  Alkaloid  Biosynthesis.   Work  in  this  section 
during  the  past  year  has  consisted  largely  of  developing  some  of 
the  many  leads  uncovered  in  previous  studies  of  transsulfuration 
in  mammals  and  higher  plants.   Perhaps  the  work  with  human  cells 
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grown  in  tissue  culture  is  the  single  finding  of  most  general 
interest.   This  investigation  has  provided  a  system  in  which  not 
only  cells  with  a  genetic  abnormality  governing  the  synthesis 
of  cystathionine  synthase  may  be  studied,  but  also  has  provided 
evidence  that  mammalian  cells  grown  in  tissue  culture  can  acquire 
new  "specialized"  functions.   The  latter  finding  is  surprising 
in  view  of  widely  accepted  concepts  and  may  be  expected  to  cause 
a  general  reexamination  of  these  concepts. 

In  the  study  of  transsulfuration  in  plants,  it  has  become 
increasingly  clear  that  complicated  set  of  enzymes  is  present. 
Many  biochemically  interesting  reactions  have  been  uncovered, 
but  it  may  take  years  before  these  systems  are  adequately  studied 
enzymologically,  and  before  their  role  in  the  physiology  of  the 
plant  can  be  evaluated. 
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Annual  Report  of  the  Laboratory  of  Neiirobiology 

National  Institute  of  Mental  Health 

Ichiji  Tasaki,  Chief 

During  the  past  year,  the  Laboratory  of  Netirobiology  has 
continued  its  multileveled  approach  toward  elucidation  of  nervous 
system  functioning.   Experimentation  has  ranged  from  investigation 
of  molecular  events  in  membranes  and  single  cells  to  analysis  of 
sensory  and  integrative  processes  in  mammalian  organisms.   The 
experimental  findings  have  enhanced  our  knowledge  of  the  molecular 
events  associated  with  nervous  system  processes  and  have  permitted 
the  interpretation  of  bio-electric  phenomena  from  a  physico- 
chemical  point  of  view. 

Nerve  Membrane  and  Single  Cell  Studies 

Considerable  progress  in  analysis  of  the  molecular  mechanism 
of  nerve  impulse  generation  has  been  made  by  Drs,  I,  Tasaki,  L. 
Lerman,  and  A.  Watanabe.   Working  with  intracellularly  perfused 
squid  giant  axons,  they  have  found  that  the  excitation  process  i^ 
independent  of  the  presence  of  specific  ion  species.  They  have 
shown  that  nerve  impulse  production  takes  place  in  external  media 
free  of  univalent  cations  when  axons  are  internally  perfused  with 
solutions  containing  a  sodium  salt  as  the  sole  electrolyte  species. 
Under  these  conditions,  the  concentration  gradient  for  Na-ion 
across  the  membrane  is  reversed,  and  generation  of  the  nerve 
impulse  cannot  be  ascribed  to  a  transient  increase  in  membrane 
permeability  specific  for  Na-ion,   These  experimental  findings 
strongly  support  the  "two  stable  states"  theory  proposed  by  this 
laboratory.   From  this  point  of  view,  the  excitation  process  is 
visualized  as  a  conformational  change  or  "phase  transition"  of 
membrane  macromolecules,  triggered  by  a  uni-divalent  cation 
exchange  process  at  negatively  charged  membrane  sites.   The 
potential  variation  accompanying  excitation  may  then  be  regarded 
as  an  epiphenomenon  of  the  phase  transition. 

In  a  closely  related  project,  R,  Sandlin  and  Drs,  Tasaki, 
Lerman,  and  Barry  have  developed  an  optical  technique  utilizing 
laser  interferometry  to  detect  small  movements  of  biological 
tissues.   With  this  technique,  they  have  detected  a  structural 
change  accompanying  the  excitation  process  in  Nitella, 

In  further  studies  with  Nitella,  Dr.  W,  Barry  has  noted  that 
the  usual  cessation  of  cytoplasmic  streaming  with  excitation  is 
dependent  upon  the  nature  and  concentration  of  external  divalent 
cations.   This  finding  is  of  importance  in  that  it  points  out  a 
mechanism  whereby  structural  changes  within  an  excitable  cell  may 
be  related  to  impulse  production  and  external  environmental 
conditions. 
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Sensory  Processes  and  Higher  Integrative  Events  '•' 

In  his  studies  on  the  Limulus  eye^  Dr.  B.  Gorn  has  discovered 
the  production  of  all-or-none  prolonged  action  potentials  by 
photoreceptor  cells  treated  with  barium-containing  solutions. 
This  finding  has  never  before  been  reported  in  a  sensory  cell. 
In  view  of  similar  effects  of  barium  on  peripheral  nerve  and 
smooth  muscle,  these  findings  suggest  that  mechanisms  involved  in   i 
the  generation  of  bio-electric  phenomena  in  various  excitable 
cells  are  similar  and  share  a  common  molecular  basis. 

Dr.  J,  Fex,  investigating  receptor  potentials  and  centri- 
fugally  evoked  activity  of  the  outer  hair  cells  in  the  inner  ear 
of  the  cat,  has  acquired  significant  evidence  that  acetylcholine 
is  the  transmitter  substance  of  the  cochlear  efferent  nerve 
fibers.   The  role  of  acetylcholine  as  an  inhibitory  neurotrans- 
mitter in  the  mammalian  inner  ear  has  been  unappreciated  until 
now,  and  this  finding  considerably  increases  understanding  of  the 
hearing  process. 

Dr.  R,  Wurtz  has  continued  his  studies  of  the  visual  receptive 
fields  in  the  striate  cortex  of  awake  monkeys.   Recording  from 
single  cells  in  the  visual  cortex,  he  has  analyzed  the  responses 
of  these  elements  during  eye  movement  and  patterned  stimulation 
of  the  retina  by  light.   His  finding  of  excitation  in  some,  and 
suppression  in  other  cortical  cells  has  yielded  insight  into  the    ' 
mechanism  whereby  the  brain  can  differentiate  between  object 
movement  and  eye  movement. 
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Annual  Report  of  the  Laboratory  of  Neurochemistry 

National  Institute  of  Mental  Health 

Seymour  Kaufman,  Acting  Chief 

Since  the  appointment  of  an  Acting  Chief  of  the  Laboratory 
of  Neurochemistry  took  place  in  the  very  late  part  of  the  period 
covered  by  this  report,  no  attempt  will  be  made  at  this  time  to 
discuss  the  status  of  each  research  project  within  the  context 
of  the  long-range  goals  of  the  laboratory.   It  is  anticipated 
that  during  the  next  12  months,  many  of  the  research  projects 
will  be  examined  and  reappraised  in  the  light  of  these  long- 
range  goals. 

Although  the  final  organization  of  the  laboratory  into 
Sections  has  still  not  been  decided,  the  old  sectional  desig- 
nations will  be  retained  for  the  purposes  of  this  report. 

Section  on  Cellular  Regulatory  Mechanisms 

The  effort  of  the  Section  during  the  last  year  continued  to 
be  divided  between  two  problems,  oxygenases  and  muscle  hypertrophy, 

In  the  field  of  oxygenases,  the  most  significant  development 
was  the  demonstration  that  in  terms  of  mechanism  of  action,  this 
class  of  enzymes  is  heterogeneous  with  at  least  two  distinct 
mechanisms  being  discdrnable.   Previous  work  in  this  Section 
had  proven  that  dopamine -s -hydroxylase  proceeds  through  a  re- 
duced enzyme  intermediate  in  which  the  reducing  potential  of 
vitamin  C  had  been  transferred  to  the  enzyme.  At  the  time,  it 
was  a  reasonable  expectation  that  all  hydroxylases  shared  a 
common  first  step:   reduction  of  the  enzyme  by  the  electron- 
donating  coenzyme.   Work  during  the  last  year  on  two  pteridine- 
requiring  oxygenases,  phenylalanine  and  tyrosine  hydroxylases, 
has  shown  that  reduction  of  the  enzyme  is  not  the  first  step  in 
these  reactions.   Instead,  it  has  been  proven  that  all  three 
substrates  must  be  present  simultaneously  on  the  enzyme  surface 
before  any  hydroxylation  reaction  occurs. 

Work  on  the  purification  and  characterization  of  the  complex 
phenylalanine-hydroxylating  system  has  continued  during  the 
last  year  and  has  led  to  the  discovery  that  still  another  factor 
is  a  component  of  the  system.   The  role  of  this  new  factor  in 
the  in  vivo  activity  of  phenylalanine  hydroxylase  is  still  to 
be  explored,  particularly  its  role  in  PKU  and  in  variants  of 
this  disease  such  as  hyperphenylalaninemia. 
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In  this  area,  preliminary  work  in  the  Section  has  estab- 
lished that  the  liver  of  a  patient  with  hyperphenylalaninemia 
has  only  about  five  percent  of  the  normal  activity  of  phenyl- 
alanine hydroxylase.   At  the  enzjme  level,  therefore,  this 
disease  is  clearly  distinguishable  from  classical  PKU.   This 
result  supports  the  idea  that  hyperphenylalaninemia  is  a 
variant  of  PKU  in  which  both  the  clinical  symptoms  and  the 
enzyme  defects  are  not  as  severe  as  in  PKU. 

The  work  on  the  biochemical  basis  of  skeletal  muscle 
hypertrophy  has  progressed  to  the  point  where  more  meaningful 
biochemical  questions  can  be  formulated.   The  original  question 
that  we  posed  was,  "Why  does  a  muscle  increase  in  mass  when  it 
is  exercised?"  Results  during  the  last  year  have  established 
that  the  ribosome  content  of  the  hypertrophied  muscle  is  in- 
creased and  that  this  increase  parallels  the  increase  in  protein 
synthesis  that  we  have  previously  observed  in  the  hypertrophied 
muscle.   The  original  question  asked  can  now  be  re-phrased: 
"Why  does  a  muscle  increase  in  ribosome  content  when  it  is 
exercised?"   in  an  attempt  to  answer  this  question,  early  bio- 
chemical changes  in  the  nucleus  and  cytoplasm  of  hypertrophied 
muscle  are  being  examined. 

Section  on  Physical  Chemistry 

The  Section  continued  to  study  a  wide  range  of  biological 
processes  which  involve  biopolymers.   Considerable  progress  was 
made  in  the  development  of  the  general  theory  of  model  building 
in  multi-level  biological  systems  (M-NC-10) . 

A  classical  oscillator  theory  which  was  recently  developed 
in  this  laboratory  to  explain  and  predict  the  optical  properties 
of  biopolymers  was  applied  to  the  double-stranded  DNA  helix  and 
to  anthracene  crystals  with  good  success  (M-NC-27) , 

A  mathematical  procedure  was  formulated  to  combine  physical 
theory  and  model  experiments  for  predicting  the  detailed  three- 
dimensional  structures  of  biopolymers.   The  method  is  aimed  at 
allowing  one  to  predict  the  range  of  temperatures  and  solvent 
compositions  in  which  a  given  biopoljnmer  molecule  assumes  its 
native  or  biologically  active  structure  (M-NC-27) . 

Previous  development  of  a  rigorous  logical  approach  to  the    ( 
determination  of  the  primary  structure  of  biopolymers  in  the 
laboratory  allowed  the  elucidation  of  a  number  of  inconsistencies 
in  the  proposed  structure  of  alanine  t-RNA  (by  Holley  and  co- 
workers) .   All  but  one  of  these  inconsistencies  were  resolved 
by  proposing  an  alternative  structure  for  alanine  t-RNA.   This 
alternate  structure  was  shown  to  be  correct  by  recent  chemical 
analysis  in  this  section  (M-NC-35) .  Ij 
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studies  on  the  role  of  cell  surface  membranes  in  cellular 
organization  reveal  that  the  liver  surface  membrane  contains 
an  organ  specific  protein.   This  finding  is  consistent  with  the 
theory  that  cell  recognition  is  mediated  by  specific  proteins 
localized  at  cell  surfaces.   The  liver  specific  protein  has 
been  purified  and  characterized  by  physical  and  chemical  tech- 
niques-  Antibodies  directed  against  the  liver  specific  protein 
induce  alterations  in  the  growth  pattern  of  liver  tissue  cul- 
tured in  vivo  (M-NC-22) . 

Mechanisms  by  which  biopolyanions  interact  with  biogenic 
amines,  biocations,  and  proteins  have  been  further  elucidated 

from  physicochemical  studies  on  their  molecular  structure.  gS 

Specific  architectural  biosyntheses  yield  a  family  of  mucopoly-  3  in 

saccharides  having  essentially  two  groups  of  molecular  confer-  ^§ 

mations  for  which  models  have  been  proposed  relating  physico-  ^  ^ 

chemical  structure  to  biological  activity,  which  for  these  ^^ 

compounds  range  from  receptors  for  biogenic  amines  to  mediators  § 

of  bond  deposition  (M-NC-21).  m 

One  of  the  frequently  discussed  possible  causes  of  spon- 
taneous mutation  was  examined  at  the  submolecular  level.   Use 
of  quantitative  intermolecular  interaction  calculations  and  a 
detailed  model  of  DNA  replication  established  that  the  parti- 
cular mechanism  can  play,  at  most,  a  minor  role  in  the  creation 
of  genetic  errors.   A  method  for  calculating  intramolecular 
potentials  in  hydrocarbons  was  developed  and  applied  to  the 
problem  of  the  stereochemistry  of  vitamin  A.   The  previously 
puzzling  aspects  of  the  relative  stability  of  11-cis  vitamin  A 
were  shown  to  be  explained  by  consideration  of  a  partially 
twisted  structure  (M-NC-37). 

Eleven  planarians  (Dugesia  dorotocephala)  were  conditioned 
according  to  a  classical  conditioning  paradigm  (CS  -  light, 
UCS  «  1  v.cm-1)  to  the  1x10-3  level  of  significance  (Mann- 
Whitney  U  test)  with  manually  operated  equipment.   An  Auto- 
Trainer  was  designed  and  fabricated  to  decrease  the  training 
time  and  to  increase  the  number  of  trained  individuals  for 
initiated  studies  on  the  molecular  and  neuroanatomical  correlates 
of  information  processing  (M-NC-38) . 
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SUMMARY  STATEMENT  ON  PROJECT  REPORTS  FOR  1967-68 
National  Institute  of  Mental  Health 

Laboratory  of  Neurophysiology 
Section  on  Limbic  Integration  and  Behavior 


The  Section  on  Limbic  Integration  and  Behavior  has 
continued  its  investigations  of  sensory  inputs  to  the  limbic 
cortex.   The  microelectrode  studies  this  year  were  concerned 
with  the  question  of  auditory  and  somatic  inputs  to  the  limbic 
cortex  of  the  claustral  insula.   More  than  1600  units  were 
examined  in  awake,  sitting  monkeys.   It  was  found  that  auditory 
and  somatic  stimulation  evoked  responses  of  a  large  proportion 
of  units  in  the  claustral  insula.   No  unit  responded  to  more 
than  one  modality.   Somatic  units  were  activated  by  pressure 
alone  or  by  pressure  and  light  touch.   The  receptive  fields 
were  usually  large  and  bilateral.   Two  main  types  of  auditory 
units  were  identified,  one  of  which  responded  with  latencies 
as  short  as  10  msec.   As  the  anterior  insula  has  connections 
with  the  hippocampal  formation,  the  present  findings  suggest 
a  pathway  by  which  impulses  of  auditory  and  somatic  origin 
could  be  transmitted  to  the  hypothalamus  and  other  structures 
of  the  brain  stem  and  affect  visceral,  endocrine,  and  emotional 
functions.   It  is  significant  in  this  respect  that  patients  with 
irritative  lesions  of  the  insula  and  circuminsular  cortex  may 
experience  vivid  emotions  and  visceral  symptoms, as  well  as 
illusions,  distortions  of  perception  and  hallucinations  resembling 
symptomatology  of  the  endogenous  and  toxic  psychoses .   The 
distortions  of  perception  commonly  involve  the  auditory  and 
somatic  systems.   Thus  the  present  work  has  proved  relevant  to 
an  understanding  of  the  underlying  mechanisms.   It  is  worthy 
of  emphasis  that  a  number  of  the  psychedelic  drugs  commonly 
produce  distortions  of  perception  and  that  some  of  these  agents 
appear  to  have  a  predominant  action  on  limbic  structures . 
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In  connection  with  a  study  on  the  corpus  striatum,  squirrel 
monkeys  were  treated  with  tryptamine.   This  was  done  in  order  to 
learn  whether  or  not  this  chemical  would  produce  catatonia, 
a  condition  that  possibly  reflects  a  pharmacological  action  on 
the  striatum.   Tryptamine  is  closely  related  to  serotonin 
(5-hydroxytryptamine)  a  postulated  neurohumor,  and  becomes  a 
potent  psychotomimetic  agent  in  the  methylated  form  (e.g.,  DMT). 
The  indole  nucleus  of  these  components  is  also  seen  in  such 
psychedelic  drugs  as  LSD,  bufotenine,  psilocybin,  and  harmine . 
For  20  minutes  following  the  parenteral  administration  of 
trvptamine,  the  monkey's  behavior  is  characterized  by  sleep-like 
and  catatonic  manifestations.   Significantly,  despite  the 
somnolent-like  state,  the  pupils  are  dilated  and  there  is  no 
slowing  or  other  significant  changes  of  the  EEC.   As  tryptamine 
is  rapidly  metabolized,  it  was  surprising  that  two  monkeys 
receiving  repeated  injections  developed  changes  in  behavior 
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that  persisted  for  several  says.   This  finding  deserves  further 
inquiry  in  the  light  of  prolonged  or  recurring  psychotic 
symptoms  that  have  been  observed  clinically  in  some  individuals 
following  the  use  of  psychedelic  drugs. 

Further  progress  has  been  made  in  the  study  on  the  effects 
of  cerebral  ablations  on  the  innate  display  behavior  of  squirrel 
monkeys.   As  previously  reported,  large  lesions  of  the  medial 
dorsal  nucleus  interfere  with  this  behavior.   This  nucleus 
projects  to  the  prefrontal  and  orbitof rental  cortex.   According- 
ly, this  year's  experiments  focused  on  the  effects  of  frontal 
lobe  ablations.   In  one  animal  with  frontal  lobectomy,  post- 
operative testing  over  a  period  of  several  months  revealed  a 
deterioration  in  display  performance.   Another  monkey  with  an 
ablation  of  the  medical  orbitof rental  cortex,  however,  continued 
to  have  a  perfect  score,  but  as  opposed  to  normal  animals, 
showed  a  failure  under  special  conditions  of  testing  to  desist 
in  display.   This  apparent  disinhibition  of  an  unlearned  form 
of  behavior  adds  to  clinical  and  experimental  evidence  that  the 
frontal  lobes  have  important  inhibitory  functions. 

Section  on  General  Neurophysiology 

The  CO2  project  in  the  Section  on  General  Neurophysiology 
continues  to  show  expanding  horizons.   It  is  now  apparent  that 
it  is  a  very  complex  matter  and  the  voltage  changes  observed  are 
algebraic  vectors  of  several  processes.   We  invited  a  visiting 
scientist  who  has  developed  an  excellent  technique  for  measuring 
brain  flow  in  the  dog  and  for  determining  autoregulation  of  brain 
blood  flow.   He  and  our  staff  found  that  this  technique  could  be 
applied  to  the  monkey.   Work  is  being  continued  on  this  aspect. 
This  CO2  effect  is  very  susceptible  to  brain  injury  and  we  now 
have  several  lines  of  evidence  that  suggest  that  injured  brain 
tissue  reverts  to  pre-  and  neonatal  states  regarding  vascular 
reactions  to  CO2  and  O2. 

Work  on  the  purely  neuronal  aspects  of  CO2  is  proceeding  on 
both  Aplysia  neuronal  cells  and  cat  brain  cells.   An  electrogenic 
sodium  pump  has  been  found  in  Aplysia  neurons  which  accounts  for 
up  to  30  mv.  of  the  membrane  potentia'l.   This  is  an  active  enzyme 
control  mechanism  and  distinctly  different  from  the  diffusion  po- 
tential sources  which  have  occupied  researchers'  attention  for 
years.   COo  causes  depolarization  of  the  cell,  presumably  by  in- 
hibiting the  pump.   The  electrogenic  Na"^  pump  is  an  important  fac- 
tor and  a  satellite  symposium  has  been  organized  on  this  subject 
to  be  held  in  conjunction  with  the  International  Congress  of  Phys- 
iology next  August.   This  symposium  will  be  chaired  by  Hans  Ussing, 
an  old-timer  in  the  business.   This  is  a  joint  NIMH-NINDB  project 
and  will  be  supported  by  both  Institutes.   This  is  a  very  impor- 
tant development  which  I  an  glad  has  occurred. 
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other  aspects  of  this  general  project  have  been  done  in 
collaboration  with  the  Laboratory  of  Clinical  Science  to  determine 
the  role  of  serotonin  and  dopamine  in  the  nervous  system  of  the 
Aplysia. 

Another  important  aspect  of  this  general  project  has  been  the 
determination  of  intracellular  ionic  concentration  in  Aplysia 
neurons.   Many  of  the  ions  are  bound  but  it  is  very  difficult  to 
get  at  this  problem.   One  aspect  has  been  to  collaborate  with  the 
Bureau  of  Standards  in  using  a  spectrographic  technique  to  qet  at 
these  very  small  quantities.   This  seems  to  be  proceeding  in  a  very 
satisfactory  manner. 

Another  attempt  to  get  at  this  problem  which  also  looks  ex- 
tremely promising  is  a  simple  capacitance  method  of  measuring  the 
electrical  capacitance  with  a  small  electrode.   This  is  so  peculiar 
that  it  is  hard  to  describe  but  the  technique  seems  to  produce  ob- 
servations which  make  sense. 


1x1  <! 

CO  > 

W 
o 


Section  on  Membrane  Physiology 

The  Sections  on  Membrane  and  General  Neurophysiology  have 
continued  investigation  of  the  factors  controlling  the  size  and  j 
electrical  properties  of  the  transverse  tubular  system  (T  system)! 
of  muscle.   Electron  microscopy  shows  that  the  volume  of  the  T 
system  of  frog  muscle  increases  in  proportion  to  the  amount  of 
NaCl  in  Ringer's  fluid  which  is  replaced  by  sucrose  at  constant 
tonicity,  so  that  fiber  diameter  is  unchanged.   50%  replacement 
produces  a  3x  volume  increase  associated  with  elongation  of  the 
longitudinal  radius  of  the  cross  section  of  the  T  system.   The 
late  after  potential  which  follows  an  impulse  train  also  is  pro- 
longed but  not  to  the  degree  expected  from  observed  swelling.   If 
the  permeability  of  the  mouth  of  the  transverse  tubular  system 
to  Na"*"  is  increased  two  fold,  however,  the  three  compartment 
model  will  fit  this  data  adequately.   One  possibility  is  that  the 
swelling  is  related  to  sucrose.   Another  is  that  it  depends  on 
ionic  strength  of  the  bathing  solution.   The  T  system  may  then 
have  fixed  charges  which  create  a  Donnan  equilibriiim  between  the 
T  system  lumen  and  bathing  solution.   Swelling  can  be  predicted 
from  the  fixed  charge  hypothesis  so  that  the  electron-microscopic 
observations  are  explained.   The  transverse  tubular  system  is 
thought  to  be  the  pathway  for  the  flow  of  current  between  the 
inside  and  outside  of  the  muscle  fiber,  and  thus  necessary  for 
the  coupling  between  the  electrical  events  at  the  surface  of  the 
cell  and  the  mechanical  events  within  the  cell.   In  order  to  ex- 
plain the  coupling  in  detail,  it  is  necessary  to  know  the  physi- 
cal properties  of  the  tubules  and  to  relate  these  to  the  elec- 
trical properties  of  the  muscle. 

In  addition,  the  Sections  have  begun  a  study  of  the  elastic 
and  plastic  properties  of  the  muscle  fiber  membrane  so  as  to 
relate  them  to  the  physiological  function  of  the  fiber  under 
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conditions  of  tension.   A  theory  of  elasticity  of  the  sarcolemma, 
taking  into  account,  its  anisotropic  properties,  has  been  elabo- 
rated.  The  tension  according  technique  permits  measurements  of 
tension  to  *.4  mg.   Baseline  stability  can  be  held  to  within  ±1 
mg.  over  a  period  of  hours,  which  permits  long  term  experiments 
to  be  performed  with  correct  analysis  of  hysteresis.   The  problems 
of  temperature  sensitivity,  magnetic  coupling  interference,  and 
sensitivity  to  movement  of  the  microscope  stage  were  solved.   A 
knowledge  of  the  mechanical  properties  of  the  sarcolemma  is  re- 
quired to  understand  the  process  of  muscle  contraction  and  also 
its  resistance  to  stretch  under  physiological  conditions.   Corre- 
lation between  electron-microscopic  structure  of  the  sarcolemma 
and  elastic  properties  will  permit  a  better  understanding  of 
muscle  function  and  of  excitation-contraction  coupling. 

Finally,  the  Sections  are  conducting  a  theoretical  study 
of  transport  of  substances  across  cell  membranes  so  as  to  relate 
transport  to  membrane  function.   "Active  Transport"  in  cells  and 
artificial  systems  is  of  two  types,  depending  on  whether  the 
system  is  isotropic  or  anisotropic.   The  properties  of  each  type 
are  elaborated  from  the  principles  of  irreversible  thermodynamics 
using  data  from  biological  and  artificial  membrane  experiments. 
Driving  forces  are  identified  as  dependent  or  independent,  and 
the  constraints  of  the  non-equilibrium  stationary  state  permit 
critical  definition  of  "active"  and  "passive"  transport.   A  model 
for  accumulation  by  water  flow  is  elaborated  from  published 
experimental  observations  by  the  principal  investigator.   In 
anisotropic  systems,  the  meaning  of  direct  phenomenological 
coupling  between  chemical  reaction  and  an  active  flux  is  derived. 
General  equations  for  energy  dissipation  and  efficiency  of  trans- 
port are  derived  for  the  isotropic  and  anisotropic  systems;  in 
the  latter  a  model,  which  includes  exchange  diffusion  and  the 
electroneutral  or  electrogenic  pump,  is  analyzed  in  detail  and 
used  to  illustrate  the  principles  of  transport.   The  functioning 
of  excitable  tissue  (nerve,  muscle)  depends  on  the  maintenance 
of  the  resting  potential  by  active  mechanisms  which  require  energy 
and  which  may  extrude  Na"*"  and  accumulate  K+.   The  theoretical  study 
has  set  up  rigid  criteria  for  identifying  ."active"  and  "passive" 
constituents  in  a  cell,  and  for  understanding  the  part  active 
transport  plays  in  generating  the  resting  potential.   The  formu- 
lations of  energy  dissipating  and  efficiency  also  help  to  under- 
stand how  the  cell  uses  energy  for  its  transport  m.echanisms. 
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Annual  Report  of  the  Section  on  Technical  Developtnent 

National  Institute  of  Mental  Health 

National  Institute  of  Neurological  Diseases  and  Blindness 

James  S.  Bryan,  Chief 

During  the  12  months  since  July  I967  the  Section  on  Technical 
Development  continued  to  fulfill  its  traditional  role  of  support  of  NIMH 
and  NIHDB  research  efforts.  Continuing  assistance  was  made  available  in  g 

shop  help,  special  purpose  instruments,  instrumentation  systems,  and  ^  1^ 

assistance  in  computer  oriented  research  and  digital  instrumentation.  §  y 

Use  of  the  section's  LINC  computer  continues  at  near  saturation  level.  '-^ 

The  second,  faster  MLcroLINC  300  was  received  in  April  I968,  six  months  ^ 

behind  schedule.  With  the  Section's  move  to  Building  36,  the  original  LINC 
will  be  left  behind  in  Building  10  to  support  on-line  programs  there  until 
the  larger  on-line  system  currently  in  planning  Is  delivered,  and  transition 
to  that  system  is  achieved.  A  joint  planning  effort  with  the  Laboratory  of 
Applied  Studies,  DCHP,  for  a  medium  sized,  on-line  facility  in  Building  36 
is  nearing  coii5)letion  and  procurement  of  a  system  is  expected  during  the 
coming  fiscal  year.  I  |li|> 


In  general  the  function  of  the  section  has  changed  very  little  in  the 
past  year  because  of  limitations  in  space.  The  work  load  of  the  section 
has  expanded  to  the  point  where  a  significant  number  of  projects  have  been 
turned  away  during  the  past  yeax,  and  projects  internal  to  the  section  have 
been  unable  to  progress  for  lack  of  available  fabrication  time.  Effective 
July  1,  1968  one  additional  engineer  and  one  additional  technician  will  be 
added  to  the  staff  bringing  the  total  to  four  engineers  (including  the 
Section  Chief)  one  part-tine  engineer,  one  programmer,  and  nine  technicians. 
Positions 'permitting,  a  mechanical  engineer  and  another  machinist  will  be 
added  to  the  staff  in  future  yeajrs. 

A  total  of  81  projects  were  completed  in  the  past  year.  A  full  review 
of  al2.  of  them  would  be  too  lengthy  j  however,  a  summary  list  of  the  more 
important  ones  follows: 

PROJECTS  COMPLEIED 

PROJECT  REQUESTOR 

Milk  Delivery  Metering  System  Dr.  ¥.  Stanley 

Interface  for  Digital  Tape  Recorder  and  CAT  1000  Dr.  M.  Buchsbaum 

"1967  Woods  Hole  Axon  Chamber,  Electrode  and  Mr.  L.  Blnstock 

Pipette  System  Dr.  D.  Gilbert 
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PROJECT 


RBQXrBSTOR 


Solid  State  Precision  Integrator  for  EBG  Analyzer 

Soundproof  Enclosure  for  Tape  Readers 

Svoked  Response  Prograniming  Device 

LINC-Teletype  Interface 

Puppy  Nursing  Device 

Xenon  Lamp  Housing  and  Drive  Circuits 

Tone  Generator 

Muscle  Tension  Measuring  Device 

Infant  Head-turn  Apparatus 

Remote  LINC  Terminal 

Vertical  Muscle  Stretcher 

Hydraulic  Clamp  for  Carotid  Artery 

Tension  Sensor 

Digital  Delay  Line 

Bubble  Detector  and  Controller 

Spring  Grove-NIH  Data  Set  Hools-up  for  Evoked 
Response 

Conditioning  Apparatus  for  Planaria 

Solenoid  Operated  Flow  System  and  Sampling 
Jfechanism 


Dr.  J.  Scott 
Dr.  M.  Buchsteum 
Dr.  K.  Gaarder 
Dr.  D.  Relss 
Dr.  W.  Stanley 
Dr.  Tom  Smith 
Dr.  P.  Pedlo 
Dr.  S.  Rapaport 
Dr«  A.  Caron 
Dr.  M.  Buchsbaum 
Dr.  M.  Lesch 
Dr.  W.  Marshall 
Dr.  J.  Fex 
Dr.  E.  Bvarts 
Dr.  C.  Merrill 
Dr.  M.  Buchsbaum 

Dr.  D.  Bradley 
Dr.  Koenlgsberg 


PROJECTS  IN  PROCESS 


PROJECT 

Filter  System 

Sleep  Analysis  System 

^tyxicola  Axon  Chamber,  Lighting  and  Flow 
System 


RBQT3BST0R 
Dr.  J.  Scott 
Dr.  J.  Scott 
Mr.  L.  Binstock 
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PROJECT 


RBQUBSTOR 


Automatic  Programmer  and  Timer 

Remote  Controlled  Optical  Diaphragm  Transport 

Data  Collection  System  for  Rat  Colony 

1968  Woods  Hole  Axon  Chamber,  Electrode  Holders, 
and  Pipette  System 

Puppy  Feeding  Device  with  Photo  Electric  Control 

Dual  Channel  EEG  Amp.  and  Low  Pass  Filter 

Electrode  Inserting  Gxin 

IBM  1620  Interface  Modification 


Dr.  D.  Bowden 
Dr.  B.  Rosvold 

Dr.  H.  Wagner 

Dr.  J".  Calhoun 

Dr.  D.  Gillaert 

Dr.  W.  Stanley 
Dr.  M.  Buchshaum 
Dr.  K.  Frank 
Dr.  S.  Jerome 


O 


u 


LBIC  PRDGRAIC  IN  USB  DUHlirG  PAST  YBAR 


T 


PROGRAM 

Analysis  of  GSR  data  and  preparation  of  results 
for  further  processing  on  CDC  Computer 

Preparation  of  programmed  stimulus  tape  for  reaction 
timer 

Correlation  of  single  cell  activity  in  the  cochlear 
nucleus 

Power  spectra  of  EBG  during  direct  administration 
of  pent o thai  in  the  carotid  arteries. 
(WADDA  test  for  cerebral  dominance) 

Mathematical  model  of  simple  neuron  network 


Analysis  of  evoked  responses  to  auditory  cues  during 
learning  of  a  spatial  maze,  recorded  from 
implanted  electrodes  in  humans 

Analysis  of  auditory  evoked  response  in  electrodes 
implanted  in  the  clngulum.  of  humans  in  response 
to  cues  associated  with  threat  of  pain 


RBQU^TOR 
Dr.  T.  Zahn 

Dr.  T.  Zahn 

Dr.  P.  Nelson 


Dr.  P.  Fedio 
Dr.  M,  Baldwin 
Mr.  W.  Sheriff 

Mr.  T.  Colburn 
Mr.  J".'  Bryan 

Mr.  W.  Sheriff 
Dr.  P.  Fedio 


Dr.  P.  Fedio 
Mr.  W.  Sheriff 
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PROGRAM 


REQUliSTOR 


Analysis  of  miniature  motor  end-plate  potentials 
in  inactive  muscle  fibers 

Power  spectra  of  EEG  recorded  during  sleep 

Experimental  study  of  problem  solving  in  families 
■  of  schizophrenics  using  remote  teletype 

Plotting  results  of  experimental  da.ta  computed  by 
CEIR  terminal 

Digitization  of  neurological  and  physiological 
recordings  taken  during  neuro- surgery,  for 
processing  by  the  IBM  36O 

Individual  differences  in  field  articulation  and 
the  evoked  response 

Signal  detection  and  the  evoked  response 

Reaction  time  and  the  evoked  response 


Dr.  ¥,.   Robbins 
Dr.  J.  Fishbach 

Dr.  Jo  Scott 

Dr.  D.  Reiss 

Mr.  L.  Binstock 


Dr.  M.  Baldwin 
Mr.  R.  Mejia 


Dr.  M.  Buchsbaum 

Dr.  M.  Buchsbaum 
Dr.  M.  Buchsbaum 


LING  PR0GRA1«E  IN  PREPARATION 


PROGRAM 

Digitization  of  oscillographic  trace  recorded 
on  35  nun  film  with  optical  scanner 


Analysis  of  evoked  motor  end  plate  potentials 
to  trains  of  stimuli  at  varying  intervals 
applied  to  a  motor  nerve 

Laterality  of  evoked  responses  to  visual  and 
auditory  cues  during  verbal  and  non-verbal 
learning  tasks  in  relation  with  cerebral  dominance 

Macro-assembly  program  for  LING  computer 


Topographical  analysis  of  the  spread  of  response 
in  the  EEG  to  focal  bursts  of  activity  in 
temporal  lobe  epilepsy 


REQUESTOR 

Mr.  J.  Shaw 
Dr.  D.  Gilbert 
Mr.  L.  Binstock 

Dr.  N.  Robbins 
Dr.  J.  Fishbach 


Dr.  P.  Pedlo 
Mr.  W.  Sheriff 


Mr.  H.  Seidband 

Mr.  J.  Bryan 

Mr.  W.  Sheriff 

Dr.  G.  Marsan 

Dr.  A.  Gabor 
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LINC  PROJECTS  COMPLBEED 


PROGRAM 

Averaging  of  non-timelocked  evoked  responses 
by  means  of  adaptive  cross-conflation 

Display  and  filming  of  axon  model  based  on 
•  Van  der  Pol  equations  solved  on  IBM  36o/4o 

Power  Spectra  of  EEG  from  electrode  implanted 
in  the  temporal  lobe  during  a  learning 
situation 

Analysis  of  behavioral  measures  observed  and 
recorded  from  actions  of  schizophrenics 
during  various  situations 

Visual  information  and  the  evoked  response  from 
left  and  right  hemispheres 


RBQUI^TOR 
Dr.  C.  Woody 


Dr.  R.  Pitzhugh 
Mr.  J.  Shaw 

Dr.  P.  Pedio 
Dr.  G.  Ojemon 


Dr.  C.  Schooler 


Dr.  M.  Buchsbaum 
Dr.  P.  Pedio 


O  M 
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AEPEnSDIX 

Section  on  Technical  Development 

Apportionment  of  Effort 


NIMH 


liUHDB 


TOTAL 


TGIMERBIG  AHD  FABRICATION 

LINC 

MAN  HOURS 

PERCENT 

MACHINE  HOURS 

PERCENT 

13,^8 

67.755 

2,585.5 

76 

6,419 

32.244 

807.5 

24 

19,907 

.3,393.0 

lii 


Not  included  in  the  foregoing  totals  or  in  the  breakdown  by  laboratoiy 
are  2500  satellite  technician  hours  supplied  to  Neurobiology,  NIMH,  88O 
hours  spent  in  routine  maintenance  and  development  internal  to  the  section, 
the  time  of  the  LINC  programner,  and  the  time  of  the  Section  Chief. 
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EMJlKKSEOaJG  AKD  PABRIGATION  TIME 
MAJOR  LABORAOJORy  USERS 


LABORAinORy 


Psychology,  KIMH 

Adult  Psychiatry,  NIMH 

Biophysics,  NIMDB 

Office  of  the  Director,  IR,  WLIUDB 

Netjrophysiology,  NINDB 

Keurophysiology,  HIMH 

General  and  Comparative  Biochemistry,  NIKE 

Child  Research,  NIMH 

Office  of  the  Director,  IR,  NIMH 

Neurochemistry,  NIMH 

Surgical  Neurology,,  NIHDB 

Clinical  Science,  NBffl 

Neurobiology,  NIMH 

AH  Others 

LIHC 
MAJOR  LABORATORI  USERS 
LABORATORY 

Neurophysiology,  NIMH 

(represents  untended  overnight  use  for  the 
most  part) 

Neurophysiology,  KCNDB 

Adult  Psychiatry,  NIMH 

Laboratory  of  Socio-environmental  Studies,  NIMH 

Laboratory  of  Biophysics,  NINDB 

Surgical  Neurology,  NINDB 

Laboratory  of  Psychology,  NIMH 

Section  on  Technical  Development,  NIMH/NIHDB 

Overhead  (utility  program  development, 
maintenance) 


HOUIS    PERCENT 


5573 

28.99 

kl26 

20.73 

25li<- 

12.63 

1878 

9.^3 

1521 

7.6k 

725 

3.64 

710 

3.57 

663 

3.33 

600 

3.01 

i^51 

2.27 

356 

1.79 

275 

1.38 

265 

1.33 

250 

1.26 

BDURS 


1200.5 


PERCENT 


29.9 


127.5 

3.2 

467.00 

11.7 

204.0 

5.1 

265.5 

6.6 

328.5 

8.2 

628.5 

15.6 

171.5 

4.3 

620.5 

15.4 
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PHS-NDffl 
Individual  Project   Report 
July    1,    1967    through  June  30,    1968 

Project   Title:     WHO   International  Pilot    Study   of  Schizophrenia 

Previous   Serial   Number:     M-AP(C)-76 

Principal   Investigator:      John  S.   Strauss,   M.D.;    Lyman  C.   Wynne,   M.D.,    Ph.D. 

Other   Investigators:      James  K.   Dent,    Ph.D.;   W.   Twitty  Carpenter,   M.D.; 

Stanley   I.   Hirsch,  M.S.W.;   Robert   J.    Savard,    Ph.D. 

Cooperating  Units:      Prince  Georges  County  General  Hospital;   Spring  Grove 
State  Hospital;   World  Health  Organization 

Man  Years: 

Total:  2.7 
Professional:  2.0 
Others:       0.7 


Project  Description: 

Objectives :  This  project  aims  (1)  to  develop  and  evaluate  standard 
instruments  that  can  be  used  internationally  for  the  diagnosis  of  function- 
ally psychotic  patients  especially  schizophrenics;  (2)  to  evaluate  a  cohort 
of  patients  from  a  catchment  area  of  Prince  Georges  County,  Maryland,  with 
these  instruments  and  to  compare  these  findings  with  similar  evaluations 
being  carried  out  by  seven  other  psychiatric  centers  in  Colombia,  Denmark, 
Great  Britain,  India,  Nigeria,  Taiwan,  and  the  USSR;  (3)  to  work  toward  a 
consensus  with  investigators  from  these  other  countries  about  criteria, 
derived  from  the  interview  instruments  for  classifying  patients  as  definitely 
schizophrenic,  as  possibly  schizophrenic,  or  as  not  schizophrenic  but 
functionally  psychotic;  (4)  to  use  the  evaluations  of  patients  from  the 
defined  catchment  area  as  well  as  evaluation  of  a  variety  of  patients 
admitted  to  the  Clinical  Center  for  further  clarification  of  the  concept  of 
schizophrenia,  to  compare  these  WHO  diagnostic  evaluations  with  (a)  clinical 
evaluations  and  ratings  of  the  same  patients  made  with  other  methods,  such 
as  the  Lorr  IMPS  scale  and  projective  tests,  (b)  evaluations  of  the  same 
patients  using  psychophysiological  tests  (see  M-AP(C) -14-51) ,  and  (c)  evalu- 
ations of  the  families  of  these  patients.   These  comparisons  will  contribute 
to  a  more  comprehensive  raultifaceted  theory  concerning  the  characteristics 
of  schizophrenic  patients  and  their  families  (see  M-AP (C)- 14-51 ) ;  (5)  to  obtain 
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social  and  demographic  data  on  patients  evalxiated  by  the  standard  instruments 
in  order  to  understand  more  completely  how  these  factors  are  related  to 
schizophrenia  as  defined  through  the  use  of  the  standard  diagnostic  schedules. 
These  social  and  demographic  data  obtained  from  the  NIMH  center  will  be  com- 
pared with  similar  data  from  the  other  seven  centers  participating  in  the 
project;  and  (6)   to  use  these  data  obtained  with  the  standard  schedules  as 
a  baseline  for  a  follow-up  study  of  the  patients  evaluated  in  order  to 
describe  more  fully  the  course  of  the  patients  seen,  both  their  symptoms  and 
their  social  functioning. 

Methods  Employed:  The  standard  instruments  to  be  used  have  been  revised, 
extensively  tested  on  at  least  24  patients  in  each  of  the  eight  centers;  and 
revised  again  and  are  now  in  the  edition  to  be  used  for  Phase  II  of  the  data 
collection.   Four  basic  interview  forms  comprise  the  standard  instruments: 
a  Present  State  Examination  interview  form  developed  from  a  schedule  origi- 
nally devised  by  Dr.  J.K.  Wing  at  the  Maudsley  Hospital,  London,  England, 
a  standard  history  form,  a  standard  social  and  demographic  data  form,  and 
standard  screening  forms.  A  follow-up  information  schedule  based  on  the 
present  state,  history  and  social  and  demographic  forms  is  also  being 
developed . 

Major  Findings;   During  the  past  year,  at  least  24  patients  from  each 
of  the  eight  centers  from  different  social  classes  and  with  a  variety  of 
symptomatology  have  been  seen  so  that  the  work  of  developing  forms  to  fit  a 
wide  variety  of  patient  types  and  problems  can  be  carried  out  with  the  basis 
of  this  pretesting.  Administrative  arrangements  have  been  made  and  expanded 
with  the  two  major  hospitals  providing  psychiatric  care  to  patients  from 
Prince  Georges  County  with  pretesting  of  screening  procedures  in  these 
hospitals.   Procedures  for  obtaining  access  to  patients  and  interviewing  them 
in  these  hospitals  have  been  worked  out.   Similar  arrangements  are  being  made 
currently  to  add  the  other  hospitals  that  serve  Prince  Georges  County  resi? 
dents.   Procedural  and  theoretical  differences  with  other  international  field 
centers  have  been  discussed  at  length  and  certain  major  differences  or  orien- 
tation have  been  defined  and,  in  major  areas,  reconciled. 

Significance  to  Mental  Health  Research  and  the  Program  of  the  Institute: 
The  inability  to  compare  schizophrenics  from  different  countries  has  made  it 
impossible  to  obtain  valid  data  for  cross-cultural  epidemiological  studies, 
evaluating  efficacy  of  treatment  programs  and  studies  of  social  and  other 
cultural  differences.   Until  such  cross-cultural  studies  are  done,  we  shall 
never  be  able  to  generalize  many  current  ideas  and  hypotheses  about  schizo- 
phrenia.  The  difficulties  of  establishing  standard  instruments  are  consider- 
able, not  only  in  the  writing  and  testing  of  such  instruments  but  in  the 
extensive  negotiations  and  communications  necessary  with  the  various  investi- 
gators from  different  countries  with  diverse  backgrounds  and  orientations. 
Nevertheless,  much  of  the  groundwork  has  been  completed  in  the  past  year 
and  the  first,  smaller,  cohort  of  patients  from  each  center  has  been  tested. 
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The  use  of  these  standard  techniques  can  also  be  expanded  and  correlated 
with  other  data  available  within  each  center.  This  center  established  a 
program  at  Spring  Grove  State  Hospital  for  testing  patients  with  the  WHO 
schedules  and  with  biochemical  and  psychophysiological  procedures  to  evaluate 
on  a  standardized  level  relationships  between  diagnosis  reached  by  the 
standard  WHO  method  with  certain  biochemical  and  psychophysiological  vari- 
ables (see  M-AP(C)-14-13,  M-AP(C)-14-51) . 

Proposed  Course  of  the  Project;  During  the  year  (April  1968  -  April 
1969),  a  series  of  125  patients  from  the  Prince  Georges  County  catchment 
will  be  interviewed  with  the  standard  schedules.  All  patients  from  Prince 
Georges  County  who  have  been  admitted  to  the  psychiatric  facilities  of 
Prince  Georges  County  General  Hospital  or  Spring  Grove  State  Hospital  will 
be  screened,  and  the  first  125  who  meet  the  screening  criteria  will  be 
examined  with  the  standard  procedures. 

Copies  of  these  data  will  be  sent  to  WHO  headquarters  in  Geneva  where 
the  data  from  all  eight  centers  will  be  tabulated  and  analyzed.   Findings 
and  problems  from  the  initial  part  of  this  sample  will  be  discussed  during 
a  meeting  in  July  1968  with  representatives  from  all  eight  centers  and 
headquarters  and  further  results  discussed  in  a  similar  meeting  in  the  fall 
of  1968.   Besides  complying  with  this  core  requirement  of  the  study,  the 
NIMH  center  will  be  simultaneously  trying  out  revised  methods  of  evaluating 
thought  disorder  in  the  patients  seen  and  investigating  certain  biochemical, 
physiological,  social  and  demographic  features  of  the  patient  population. 
After  the  initial  data  collection,  each  patient  will  be  seen  for  follow-up 
interviews  at  the  end  of  one  and  two  years  to  help  trace,  again  with 
standardized  procedures,  the  course  of  symptoms  and  social  functioning  in 
the  different  syndromes.   Our  center  will  also  be  using  the  data  from 
patients  seen  to  compare  with  similar  data  obtained  on  different  groups  of 
patients  at  the  Clinical  Center.  Data  obtained  on  the  WHO  standard  forms 
will  be  compared  with  data  obtained  from  psychophysiological  procedures, 
non-directive  interviews,  Rorschach  tests  using  the  Vfynne-Singer  scoring 
manual,  and  other  extensive  data  from  studies  of  the  families  of  patients 
seen.   It  is  expected  that  this  study  will  be  essentially  complete  by  1971. 


Honors  and  Awards: 


None 


Publications:   None 
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2.  Office  of  the  Chief 
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PHS-NIMH 
Individual  Project   Report 
July   1,    1967   through  June  30,    1968 

Project   Title:      Psychopathology  and  Forms   of  Connnunication   in  the  Family 

Previous   Serial  Number:     None 

Principal   Investigator:      John  S.    Strauss,  M.D. 

Other   Investigators:     None 

Cooperating  Units:      None 

Man  Years : 

Total:  0.4 

Professional:    0.3 
Others:         0.1 

Project  Description: 

Objectives ;  This  project  aims  (a)  to  develop  a  method  for  describing 
mechanisms  of  communication  of  family  members;  (b)  to  determine  whether 
these  mechanisms  of  communication  relate  to  particular  types  of  psycho- 
pathology  in  members  of  these  families,  either  statistically  or  on  the 
basis  of  other  evidence  of  family  relationships  and  functioning.   This  work 
is  built  upon  earlier  work  by  other  investigators  demonstrating  relation- 
ships between  types  of  communication  in  family  members  and  psychopathology 
in  the  offspring  but  defining  further  mechanisms  of  communication  and  noting 
their  occurrence  and  affect  in  particular  family  interactions,  it  is  hoped 
to  develop  a  more  standardized,  clinically  applicable  method  of  describing 
and  understanding  communication  mechanisms  and  the  relationship  to  family 
process  and  mental  illness  than  has  previously  been  possible.   This  will 
make  possible  the  use  of  communication  analysis  in  diagnosing,  understanding, 
and  treating  families  with  a  mentally  ill  member. 

Methods  Employed:  A  list  of  communication  mechanisms  has  been  developed 
through  the  analysis  of  communication  by  family  members  in  family  psycho- 
therapy sessions  and  from  the  analysis  of  individual  family  member  interaction 
in  a  semi-standardized  research  interview.   The  list  of  communicational 
mechanisms  is  currently  being  used  to  analyze  a  series  of  research  interviews 
and  family  therapy  sessions  of  a  series  of  families  originally  seen  in  con- 
junction with  the  Adult  Psychiatry  Branch  study  of  school  underachievers  and 


I 


Serial  No.  M-AP(C)-14-12 

their  families  to  see  whether  in  this  group  certain  patterns  of  communication 
will  correlate  with  certain  types  of  psychopathology . 

Ma i or  F ind ing s ;   During  the  past  year,  a  list  of  mechanisms  of  commui- 
cation  has  been  developed  through  analysis  of  a  number  of  interviews  in 
family  therapy  sessions  from  a  variety  of  families  and  their  members.   This 
list  and  these  methods  have  been  applied  to  new  families  and  new  individuals 
in  the  process  of  refining  the  list  and  the  method  of  applying  it  to  particu- 
lar interview  and  interaction  protocols. 

Significance  to  Mental  Health  Research  and  Program  of  the  Institute; 
Although  research  on  communication  and  its  relationship  to  psychopathology 
has  been  increasingly  fruitful  in  recent  years,  it  has  not  yet  been  possible 
to  develop  a  system  of  understanding  communication  in  families  that  can  be 
both  analyzed  statistically  and  applied  to  specific  clinical  situations. 
Rather,  family  psychotherapists  tend  to  develop  beliefs  about  particular 
types  of  communication  and  their  affects  on  development  and  maintenance 
of  psychopathology  in  the  family  without  being  able  to  validate  these 
beliefs.   On  the  other  hand,  it  has  not  yet  been  possible  to  apply  the 
more  statistically  oriented  methods  of  communications  research  to  the  con- 
text of  particular  family  interactions  and  to  the  study  of  their  affects 
"insitu"  during  a  particular  family  interaction.   The  present  effort  is  an 
attempt  to  increase  the  testability  of  clinical  hunches  about  communication 
by  applying  to  them  some  of  the  principles  and  methods  of  the  more  statis- 
tically oriented  techniques.   To  the  extent  that  this  can  be  accomplished, 
communication  analysis  and  the  relationship  of  communication  to  etiology 
and  treatment  of  psychopathology  will  be  continued  both  on  a  clinical  and 
statistical  experimental  level. 

Proposed  Course  of  the  Project ;  During  the  coming  year,  the  method 
will  continue  to  be  refined  and  standardized  through  applying  it  to  more 
family  and  individual  communications  samples.   When  this  refining  and 
standardization  has  been  accomplished,  a  series  of  communication  samples 
from  school  underachievers  and  their  families  will  be  analyzed  to  determine 
whether  the  method  when  applied  to  one  group  of  patients  will  yield  similar 
results  in  patients  and  their  families  with  similar  types  of  psychopathology. 


Honors  and  Awards:   None 
Publications:   None 
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1.  Adult  Psychiatry  Branch 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual   Project    Report 
July    1,    1967   through  June   30,    1968 


Project   Title:      Serum  Enzymes    in  Acute   Psychotic   States 
Previous    S  rial  Number:      None 

Principal    Investigators:      John  S.    Strauss,   M.D.;   Herbert   Meltzer,   M.D.; 

W.    Twitty  Carpenter,   M.D. 

Other    Investigators:      Lyman  C.    Wynne,   M.D. 

Cooperating  Units:      Spring  Grove  State  Hospital 

Man  Years : 


Total: 

0.7 

Professional: 

0.5 

Others: 

0.2 

Project   Description: 

Objectives  :      In  an  attempt    to  show  relationships   between  biochemical 
findings   and    psychotic   conditions.    Dr.   Meltzer  has   demonstrated   that    creatine 
kinase   and    serum  aldolase    levels   are   often  elevated    in  acute   psychotic 
states.      The   objective   of   this    project    is   to  determine   more   precisely    in 
which  psychotic   conditions    these   enzymes   are    elevated   and    in  which  conditions 
they  are   not.      By    the   use   of   standardized   diagnostic    interviews    to   obtain 
information  on  a  wide   variety    of   symptoms   and   conditions   such  as   duration 
of  hospitalization  and   medication   it   will  be   possible,    using  a   sample   of 
patients    from  Spring  Grove   State  Hospital,    to  define   more   clearly   the 
correlations    of    individual   symptoms  with   enzyme   elevations   and   the   relation- 
ship between  duration  of   symptoms   and    enzyme    elevation.      Since   a  wide  variety 
of   patient    types   will  be   seen  at    Spring  Grove,    it   will  be   possible   to  re- 
evaluate  how   reliably   these   enzyme   methods   differentiate   schizophrenic 
patients    from  other   psychotic   and   borderline   conditions. 

Methods   Employed:      Patients    from  Spring  Grove   State  Hospital,   who  are 
seen    in  the   course    of   the  WHO-NIMH   International   Pilot    Study   of   Schizophrenia 
[M-AP(C)-14-11] ,    will  be   given  the   standardized   mental   status,    history,    and 
social   description   interviews   to   obtain  data    in  these   areas.      From  each 
patient    seen,    blood   will  be   drawn  at    the   time    of   the   mental   state    examination 
and   will  be   analyzed   using   methods   currently    in  use   by   Dr.   Meltzer   for   serum 
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aldolase  and  creatine  kinase.   These  levels  will  then  be  compared  with 
particular  symptom  pictures  and  courses  of  illness. 

Major  Findings;  Collection  of  data  was  begun  April  1,  1968.   Data 
will  be  collected  through  March  1969.  None  has  yet  been  processed. 

Significance  to  Mental  Health  Research  and  Program  of  the  Institute; 
There  is  much  concern  whether  schizophrenia  and  other  psychotic  conditions 
can  be  related  to  particular  biochemical  and  other  physiological  measures. 
Although  there  is  some  evidence  for  such  relationships  in  regard  to  certain 
affective  psychoses,  evidence  for  similar  relationships  in  schizophrenia 
is  much  more  controversial.  Dr.  Meltzer  has  been  able  to  demonstrate 
relationships  between  creatine  kinase  and  serum  aldolase  In  psychotic 
conditions  but  it  is  not  yet  clear  to  what  extent  elevations  in  these 
enzymes  are  related  to  (1)  the  acuteness  of  the  psychotic  conditions,  and 
(2)  particular  clinical  pictures,  including  synq>tom  and  pre-morbid  patterns. 
In  the  present  study,  it  will  be  possible  to  help  clarify  some  of  these 
relationships  as  well  as  to  evaluate  by  replication  Dr.  Meltzer 's  earlier 
work. 

Proposed  Course  of  the  Project ;   Serum  samples  will  be  drawn  on  all 
of  the  patients  seen  in  the  course  of  the  WHO-NIMH  International  Pilot 
Study  of  Schizophrenia  at  Spring  Grove  State  Hospital.  The  data  will  be 
analyzed,  relating  serum  levels  to  particular  symptom  clusters  and  particular 
histories  of  illness.   Depending  on  the  findings,  it  may  be  useful  either 
to  use  serum  analysis  techniques  with  other  groups  of  psychiatric  patients, 
and/or  obtain  data  on  steroid  levels  as  well  as  creatine  kinase  and  aldolase 
levels  to  help  further  elucidate  possible  relationships  between  steroids, 
enzymes,  stress,  and  particular  synptom  pictures — these  being  the  nK>8t 
critical  variables  so  far  determined  in  biochemical  studies  of  psychotic 
states. 


Honors  and  Awards:   None 
Publications:   None 


12 


Serial  No.  M-AP(C)-14- 21 

1.  Adult  Psychiatry  Branch 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  -  June  30,  1968 


Project  Title:  Varieties  of  Consensual  Experience:  An  Experimental 
Test  of  a  Model  Relating  Family  Interaction  to  Indi- 
vidual Thinking.  t 

Previous  Serial  Number:  M-AP(C)-80 

Principal  Investigator:   David  Reiss,  M.  D. 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years: 

Total:  .6 
Professional:  .2 
Other:        .4 

Project  Description: 

Objective:   To  test  a  number  of  hypotheses  derived  from  a  general  model 
of  family  interaction.   The  model  was  proposed  to  account  for  the  ways  family 
members  work  together  to  explore  and  understand  their  environment  and  how 
they  jointly  experience  themselves  in  relationship  to  their  environment.   In 
the  experimental  procedure  the  family's  environment,  its  problems  and  unpre- 
dictabilities, was  represented  by  a  series  of  abstract,  laboratory,  pattern- 
recognition  tasks.   It  was  predicted  that,  within  each  family,  members  will 
perceive  the  nature  of  the  problem  facing  them  in  the  same  way  but  that  there 
will  be  significant  differences,  between  families,  in  this  shared,  consensual 
experience.   Two  extremes  were  postulated  in  the  model.   a)   Some  families 
would  perceive  the  laboratory  problem  as  "out  there;"  it  would  be  consensu- 
ally  experienced  as  an  objective  puzzle,  with  a  solution  governed  by  imper- 
sonal laws  of  evidence  and  logic  and  requiring  accurate  and  inventive  use  of 
all  the  information  available.   Presumably,  this  consensual  experience  of 
the  laboratory  problem  represented  the  family's  ordinary  first  experience  of 
uncertain,  new,  or  problematic  events  in  the  environment  of  their  ordinary 
lives,   b)   Other  families  would  experience  the  problem  as  "in  here;"  the 
problem  would  be  experienced  as  a  major  challenge  to  the  family's  desired 
level  of  stability  and  its  solution  was  regarded  merely  as  a  means  for 
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maintaining  a  comfortable  level  of  family  cohesion  and  not  an  end  in  itself; 
laws  of  logic  and  the  use  of  evidence  could  be  suspended  in  order  to  reach 
this  kind  of  solution.   The  "in  here"  families,  it  was  predicted,  would  in- 
teract in  ways  that  would  interfer  with  accurate  perception  and  concept 
formation  in  their  members  whereas  "out  there"  family  interaction  would 
support  and  encourage  accurate  and  inventive  perceptual  processes  in  its 
members . 

Method;   Three  eight-family  groups  were  selected;  families  of  normals, 
delinquents  and  acute  schizophrenics.   Based  on  previous  clinical  and  ex- 
perimental evidence  normal  families  should  perform  as  "out  there"  families. 
Families  of  delinquents  and  schizophrenics  were  predicted  to  perform  as 
"in  here"  families  but  critical  differences  between  delinquents  and  schizo- 
phrenics, related  to  the  desired  level  of  cohesion  in  these  families,  was       j 
predicted.   A  card  sorting  experiment  was  designed  in  which  the  parents  and     I 
child  were  tested  simultaneously.   Each  member  was  isolated  in  a  booth  but 
in  contact  with  the  others  by  a  microphone.   The  family  was  given  a  series 
of  three  card-sorting  tasks.   Their  sort  depended  on  their  ability  to  recog-    ; 
nize  sequential  patterns  of  symbols  on  the  cards  and  the  groupings  each         | 
presented  could  be  objectively  scored  to  estimate  each  member's  pattern 
recognition  ability.   The  first  and  third  task  was  done  alone,  the  second 
was  done  by  the  family  as  a  group  --  their  interaction  occurring  through       I 
the  microphone-earphone  apparatus.   Thus,  changes  from  initial  to  final 
card-sort  could  be  related  to  family  interaction  in  the  second  sort;  a  de- 
tailed analysis  of  the  second  sort  was  used  to  measure  several  aspects  of 
family  interaction.   The  second  sort  was  divided  into  14  trials  in  order  to 
facilitate  detailed  analysis  of  serial  changes  in  family  problem-solving. 
All  the  data  was  derived  from  changes  in  the  card  sorts  of  each  member 
through  time  and  objective  measures  of  trial  times.   From  these  data  over  one- 
hundred  variables,  measuring  various  aspects  of  family  interaction,  individ- 
ual pattern  perception  or  both  were  derived.   The  over-all  model  of  family 
interaction  was  used  to  predict  differences,  in  these  variables,  between 
the  three  groups  of  families. 

Progress :   The  project  has  been  completed,  data  analyzed  and  written 
up  and  currently  being  submitted  for  publication.   The  data  confirmed  most 
of  the  major  predictions  of  the  model.   Families  of  normals  seemed  generally 
oriented  to  the  problem  as  "out  there"  whereas  the  others  performed  as  "in 
here"  families,  families  of  delinquents  using  the  problem  solution  to  main- 
tain considerable  interpersonal  distance  and  families  of  schizophrenics 
using  the  problem  to  increase  family  cohesion.   The  members  of  families  of 
schizophrenics,  however,  could  better  preserve  their  individual  approaches 
to  the  pattern  recognition  problem  and  showed  some  over-all  improvement  in 
the  problem,  i.e.  they  temporarily  surrendered  personal  and  adequate  solu- 
tions to  maintain  family  consensus  on  the  second  task  but  then  returned  to 
their  original  ideas  when  working  alone  in  the  final  trial  task.   This  double 
approach  to  problem  solution  --  working  at  both  a  private  and  public  solution 
simultaneously  --  was  reminiscent  of  Bleuler's  observation  of  "double-entry 
bookkeeping"  in  schizophrenic  patients.  Members  of  families  of  delinquents  oftei 
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gave  up  promising  individual  approaches  in  order  to  reach  quick,  decisive - 
appearing  solutions  during  the  very  competitive  interaction  in  the  family 
task.   However,  they  maintained  their  premature,  poorly-developed  solutions 
when  working  individually,  once  again,  on  the  final  task  with  no  evidence 
of  the  "double-entry  bookeeping." 
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1.  Reiss,  D,   Elected  Member,  Psychiatric  Research  Society,  December 
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2.  Reiss,  D.   Address,  "Varieties  of  Consensual  Experience:  An  Experimen- 
tal Test  of  Three  Models  of  Family  Interaction."  Staff  of  the  Depart- 
ment of  Neurology,  Psychiatry,  and  Behavioral  Sciences,  University  of 
Oklahoma  Medical  Center,  Oklahoma  City,  February  1968. 

3.  Reiss,  D.   Resource  participant,  Spring  Workshop,  Washington  Psycho- 
analytic Society,  March  1968. 

Publications: 

1.  Reiss,  D.   "Family  Problem-Solving,"  in  Proceeding  of  the  FFRP  Confer- 
ences on  the  Transmission  of  Schizophrenia,  J.  Psychiat.  Res.,  in 
press. 

2.  Reiss,  D.   Individual  Thinking  and  Family  Interaction.   III.   An  Ex- 
perimental Study  of  Categorization  Performance  in  Families  of  Normals, 
Character  Disorders,  and  Schizophrenics.   J.  Nerv.  Ment.  Dis.,  1968, 
in  press. 
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1.  Adult  Psychiatry  Branch 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  -  June  30,  1958 


Project  Title:   Coordinating  "Micro-Codes"  in  Family  Consensual  Experience: 
A  Study  of  the  Responses  to  Speech  Hesitancy  and  Fluency 
in  Family  Interaction. 

Previous  Serial  Number:  M-AP(C)-80 

Principal  Investigator:   David  Reiss,  M.  D. 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years: 

Total:  ,4 
Professional:  .2 
Other:        ,2 

Project  Description: 

Objective:   The  card-sorting  experiment  and  previous  studies  by  Reiss 
as  well  as  by  Strodtbeck,  Mishler,  and  Waxier,  et  al.  support  the  notion 
that  families  can  be  distinguished  by  the  shared  experience,  of  their 
members,  of  their  environment.   Furthermore,  it  appears  as  if  this  shared 
experience  serves  as  a  major  regulator  of  moment-by-moment  family  inter- 
action in  a  variety  of  settings.   In  order  to  maintain  such  consensual 
experience  and  to  utilize  it  to  deal  with  environmental  events  as  they 
occur  on  a  moment -by-moment  basis  family  members  must  be  exquisitely  sensi- 
tive to  each  others  ideas  and  feelings  at  all  times.   In  the  card-sorting 
experiment*family  members  could  communicate  only  by  voice;  thus  each  member 
must  utilize  the  others'  vocalizations  to  remain  continuously  integrated  in 
this  delicately  balanced  family  process.   Recent  experimental  evidence 
suggest  that  family  members  may  utilize  changes  in  each  others  patterns  of 
speech  hesitancy  and  fluency  for  this  purpose.   We  postulated  chat  all 
families  will  show  significant  moment -by-moment  response  to  changes  in  the 
fluency  patterns  of  each  member.   However,  the  "out  there"  families*will 
respond  to  hesitant  speech  as  a  signal  pointing  to  a  difficulty  or  incon- 
gruity perceived  by  the  speaker  in  the  laboratory  puzzle  itself  whereas  the 
"in  here"  families  will  interpret  hesitancy  as  a  sign  of  the  speaker's  per- 
ception of  or  response  to  the  family  itself.   Thus,  this  study  is  a  further 
test  of  the  consensual  experience  model*Which  predicts  that  family  members 
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will  respond  to  minimal  changes  in  each  others  speech  in  ways  determined  by 
their  over-all  shared  experience  of  the  environment.   These  minimal  speech 
changes  could  then  be  viewed  as  a  personal,  family  "micro-code"  serving  to 
regulate  its  interaction  in  moment -by-moment  harmony  with  its  shared  exper- 
iences and  views. 

Method:   The  verbal  interaction  in  the  second  problem  of  the  card-sort- 
ing task  was  recorded  on  a  specially  prepared  4-channel  tape  recording  system 
and  transcribed  by  polygraph  to  give  a  visual,  objective  record  of  patterns 
of  vocalization.   A  timing  signal  permitted  coordination  of  the  polygraph 
record  with  a  typescript  of  the  content  of  the  family's  discussion.   Changes 
in  fluency  were  measured  by  methods  of  Boomer  and  Dittman  and  Goldman-Eisler, 
using  the  polygraph  record.   The  family's  response  to  fluency  changes  in 
any  member  was  measured  using  interaction  codes  developed  by  Reiss,  Bales, 
and  Mishler  and  Waxier,  using  the  typescript,  and  also  measures  of  the  card 
sort  and  trial  times. 

Progress;   All  the  polygraph  and  typescript  records  have  been  obtained 
and  coding  procedures  are  nearing  completion. 


*  See  Project  Number  21 
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2.  Office  of  the  Chief 
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PHS-NIMH 
Individual  Project  Report 
July  1,  1967  -  June  30,  1968 


Project  Title:   The  Effects  of  Progressive  Isolation  of  an  Individual  from 
His  Family  on  His  Perceptual  Functioning:   Use  of  a  Tele- 
type-LINC  Apparatus  to  Study  the  Reciprocal  Relationship  of 
Family  Interaction  and  Individual  Thinking, 

Previous  Serial  Number:  M-AP(C)-80 

Principal  Investigator:   David  Reiss,  M.  D. 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years: 


Total: 

Professional; 

Other: 


Project  Description: 

Objective:   Previous  experiments,  including  those  described  in  the 
current  annual  report^  have  demonstrated  that  family  interaction  does  have 
a  specific,  predictable  short-term  effect  on  the  thinking  and  perception 
of  its  members.   A  critical  question  is:  of  all  the  flux  and  nuance  of 
family  interaction, which  aspects  are  the  most  critical  for  regulating  the 
thought  and_,^perception  of  its  members.   In  the  card-sorting  and  micro-code 
experiments, Dr.  Reiss  explored  the  role  of  various  details  of  the  vocal- 
ized portion  of  family  interaction  --  excluding  all  forms  of  non-vocal 
performance.   In  the  current  experiment,  the  question  is:  to  what  extent 
do  families  differ  in  the  amount  of  objective  information  --  concerning 
the  problem  solution  --  they  can  obtain  and  distribute  among  its  members; 
and,  further,  how  does  this  obtained  and  distributed  information  regulate 
perceptual  processes  in  their  members.   In  other  words,  in  what  way  does 
an  individual^ perceptual  process  --  occurring  in  the  midst  of  a  family 
problem- solving  task  --  depend  on  the  quality  and  quantity  of  information 
provided  him  about  the  problem  by  his  family,  disregarding  all  other  aspects 
of  the  family  interaction  of  which  he  is  a  part.   It  is  predicted  that 
families  will  differ  in  the  amount  of  relevant  information  they  can  discover 
about  the  problem,  their  effectiveness  in  distributing  it  to  all  members  of 
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the  family  and  the  use  each  member  makes  of  information  provided  to  him  by 
others  in  the  family.   Specifically,  we  expect  families  we  have  designated 
as  "out  there"' will  extract  a  great  deal  of  problem-relevant  information 
from  their  environment,  will  effectively  distribute  it  amongst  members  in 
the  family  and  each  member  will  utilize  the  information  insofar  as  it  assists 
him  in  a  logical,  consistent  and  comprehensive  problem  solution.   Individuals 
in  families  designated  as  "in  here"  will  work  to  obtain,  distribute,  and 
utilize  problem-relevant  information  only  insofar  as  it  permits  a  family 
solution  at  a  desired  level  of  within-member  agreement.   In  the  present 
experiment  the  procedure  progressively  isolates  each  member  from  his  family. 
In  the  first  condition  all  information  obtained  by  all  members  about  the 
problem  is  transmitted  immediately  to  each  individual  along  with  the  identity 
of  the  family  member  who  obtained  it  --  the  "public  mode;"  in  the  second 
condition  the  information  is  transmitted  after  a  variable  delay  without  the 
identity  of  the  member  who  obtained  it  —  the"annonymous  mode;"  in  the  third 
condition  no  information  is  transmitted  between  members  --  the  only  informa- 
tion available  to  each  member  is  what  he  obtains  himself  and  that  provided  by 
an  impersonal,  extra- family  source  --  the  "standard  mode."  It  is  predicted 
that  members  in  "out  there"  families  will  maximally  utilize  information  from 
any  source  whereas  members  in  "in  here"  will  utilize  information  from  their 
families  in  ways  quite  different  from  that  obtained  from  the  impersonal 
source.   In  order  to  provide  immediate  and  standardized  information  transmis- 
sion between  the  family  members  and  betweem  the  family  and  the  impersonal 
environment  a  teletype-LINC  apparatus  was  constructed  and  progratmued .   This 
permitted  the  conduct  of  experiments  entirely  under  the  control  of  computer. 
It  further  permitted  every  item  of  family  interaction,  i.e.  transmission  of 
information  by  use  of  teletypes,  to  be  precisely  recorded  in  time.   Thus, 
at  the  conclusion  of  the  experiment  it  is  possible  to  know  not  only  what 
interaction  has  occurred  but  precisely  when.   This  will  permit  an  exact 
correlation  of  the  various  events  comprising  the  flux  of  family  interaction 
in  this  experimental  setting.   The  teletype-LINC  apparatus  represents  a 
major  innovation  in  experimental  social  psychology  and  this  project,  in 
addition  to  its  exploration  of  a  particular  hypothesis  about  family  inter- 
action, serves  as  an  initial  study  of  this  innovation. 

Method :   Four  family  members,  the  parents  and  two  children,  are  seated 
in  booths  so  they  cannot  see  each  other.   Each  has  a  teletype  and  is  instruct- 
ed in  its  use.   They  are  told  that  they  must  discover  a  class  of  s3rmbol 
sequences  that,  when  typed,  will  result  in  plus  (+)  being  typed  in  return  — 
automatically.   Their  understanding  is  that  the  plusses  are  typed  in  a 
systematic  way  and  their  job  is  to  discover  the  system  or  pattern.   Each 
member  is  given  an  example  (e.g.  CSTTTTTTTS  which  represents  the  class  of 
"plus  sequences"  beginning  with  CS  followed  by  n  number  of  Ts  and  concluding 
with  an  S).   Then  each  member  tries  out  his  own  sequences  in  turn.   In  the 
"public  mode"  each  sequence  is  automatically  typed,  immediately,  on  the 
other  members'  teletypes,  with  a  symbol  indicating  whose  sequences  it  was 
and  whether  it  received  a  plus  or  not.   In  the  "standard  mode"  the  sequence 
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is  typed,  along  with  its  plus  or  minus,  after  a  variable  delay  in  a  way 
concealing  its  authorship.   In  the  "standard  mode"  the  sequence  typed  by 
each  member  is  not  typed  on  anyone  else's  teletype;  instead,  a  sequence 
from  a  standard  library,  stored  in  the  computer,  is  typed  on  everyone  else's 
teletype.   Each  mode  is  introduced  by  detailed  instructions  and  considerable 
practical  experience  for  the  family  so  that  they  become  fully  familiar  with 
its  distinctive  features  before  beginning  the  actual  problem- solving.   Pre- 
ceeding  and  following  each  experimental  problem  each  member  is  given  an 
objective  test  of  his  ability  to  predict  the  class  of  sequences  that  will 
get  a  plus;  this  serves  as  a  test  of  his  ability  to  recognize  relevant 
patterns. 

Progress:   The  teletype-LINC  apparatus  has  been  constructed  and  fully 
programmed.   Pre-experimental  trials  using  approximately  10  families  have 
led  to  minor  modifications  in  the  procedure.  These  preliminary  experiences 
with  the  apparatus  have  revealed  that  families  can  be  instructed  relatively 
easily  in  the  use  of  the  apparatus,  they  perceive  the  distinctive  differences 
between  the  three  modes,  they  become  fully  and  meaningfully  engrossed  in  the 
experiment  and  that  clear,  theoretically-salient  differences  between  families 
can  be  demonstrated.   Currently  an  experiment  is  in  progress  contrasting  the 
performance  of  "in  here"  and  "out  there"  families  as  identified  in  the  card- 
sorting  experiment. 


*  See  Project  Numbers  21  and  22 
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Project  Title:   The  Effects  of  Medication  on  Family  Interaction. 

Previous  Serial  Number:   None 

Principal  Investigator:   David  Reiss,  M.  D. 

Other  Investigators:   None 

Cooperating  Units:   Dr.  Carl  Salzman,  Program  Head,  Early  Clinical 

Drug  Evaluation  Unit,  Psychopharmacology  Research 
Branch,  NIMH, 

Man  Years: 

Total:  .2 
Professional:  .2 
Other:         .0 

Project  Description: 

Objective:   Data  from  previous  experiments  in  the  Unit  suggests  that 
family  interaction  in  the  laboratory  --  and  perhaps  in  everday  life  --  is 
regulated  by  a  relatively  stable  set  of  shared  experiences,  within  the 
family,  of  its  relationship  with  the  environment.   The  present  project  was 
designed  to  test  some  of  the  determinants  of  these  shared  experiences.   How 
would  they  respond  to  a  radical  and  acute  defect  in  problem-solving  in  one 
member?  Would  family  interaction  change  in  a  way  that  adapted  to  this  acute 
defect,  but  the  fundamental  shared  perceptions  remain?   Or  would  these 
shared  experiences  change  too?  To  test  this, one  member  of  the  family  was 
given  a  hypnotic  dose  of  secobarbital  in  order  to  produce  a  deficit  in  in- 
formatiori  processing  abilities.   Thus,  proceeding  from  a  specific  set  of 
findings  and  hypotheses  concerning  family  interaction,  the  project  can  make 
some  estimate  of  both  the  psychologic  and  social  correlates  of  a  widely 
used  psychoactive  drug. 

Method  and  Progress:   A  pilot  study  is  in  progress  using  a  small  group 
of  families  as  their  own  control.   One  night  the  child  is  given  125  mgm  of 
secobarbital  and  on  the  second  night  a  placebo  --  the  alternation  occurring 
on  a  double-blind  basis.   Then  the  child  and  his  parents  are  tested  in  the 
card-sorting  procedure.   Also  being  explored  is  the  use  of  a  single  family 
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design  in  which  a  small  group  of  families  will  be  tested  at  weekly  intervals 
for  6-8  weeks  with  one  member  being  medicated  for  some  of  those  sessions  on 
a  double-blind,  random  basis. 
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Project  Title:   Perceptual  Function  in  Patients  and  their  Families. 

Previous  Serial  Number:   None 

Principal  Investigator:   David  Reiss,  M.  D. 

Other  Investigators:  M-AP(C)-80 

Cooperating  Units:  Dr.  Arthur  Elstein,  Massachusetts  Mental  Health  Center, 
Boston,  Mass.  and  Dr.  Julian  Silverman,  Section  on  Per- 
ceptual and  Cognitive  Studies,  APE,  NIMH. 


Man  Years : 

Total: 

Professional: 

Other: 


.1 
.1 
.0 


Project  Description: 

Objective:   There  appears  to  be  major  differences  between  groups  of 
families  in  their  collaborative  problem-solving  efforts.   In  what  ways  do 
the  inherent  perceptual  styles  and  abilities  of  each  family  member  contri- 
bute to  these  differences?  As  a  partial  answer  to  this  question  the  current 
project  was  designed  to  compared  these  individual  perceptual  differences  in 
members  of  families  of  acute  schizophrenics  and  families  of  hospitalized 
character  disorders  --  two  groups  that  showed  distinctive  differences  in 
family  problem-solving.   The  acute  schizophrenic  group  was  divided  into 
paranoid  and  non- paranoid.   Also  determined  was  whether  there  were  differ- 
ences --  across  groups  of  families  --  in  the  within- family  consistency  of 
perceptual  style. 

In  order  to  make  a  more  detailed  and  direct  duty  of  the  relationship 
between  family  interaction  and  individual  perceptual  style  and  ability,  a 
study  is  in  progress  in  collaboration  with  Dr.  Silverman,  Section  on  Per- 
ceptual and  Cognitive  Studies. 

Method:   In  the  first  study,  three  eight-family  groups  were  used.   The 
parents  and  pat lent -member  of  each  was  given  a  battery  of  perceptual  tests 
designed  to  represent  some  of  the  cognitive-control  dimensions  isolated  by 
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by  Gardner  and  Silverman.   This  included  the  embedded  figures  test,  Pettri- 
graw  Category  Width  Reversible  Figure  Illusion,  Shiplye-Hartford  Scale, 
Draguns'  Blurred  Pictures  and  Matching  Test  and  the  Epstein  Overinclusion 
test. 

In  the  second  study  a  group  of  fifteen  families,  each  containing  an 
underachiever ,  will  be  tested  with  the  card-sorting  procedure,  one  of  its 
modifications  using  pictures  and  the  teletype-LINC  procedure.   Each  patient- 
child  will  be  tested  on  the  full  battery  of  tests  developed  by  Dr.  Silverman 
including  tests  of  eye  movements,  embedded  figures,  kinesthetic  figural 
aftereffects,  etc.   Detailed  comparisons  of  each  childs  performance  in  the 
family  setting  and  on  perceptual  tests  will  be  made. 

Progress;   The  first  of  the  two  studies  has  been  completed  and  data 
analysis  is  nearing  completion.   The  major  differences  are  between  the  para- 
noid and  non-paranoid  groups  on  one  hand  and  the  character  disorder  on  the 
other,  and  these  differences  are  on  the  Shipley-Hartford  abstract,  reversible 
figure  illusion  with  some  tendency  for  differences  on  the  EFT.   The  character 
disorder  groups  showed  the  highest  scores  on  the  Shipley  Hartford  Abstract, 
reversible  figure  illusion  and  some  tendency  for  higher  scores  on  the  Em- 
bedded Figure  Test.   All  three  tests  seem  to  define  a  single  dimension  of 
relative  freedom  from  the  dominant  press  of  the  stimulus  field.   More 
detailed  analyses  are  still  in  progress. 

In  the  second  study  most  of  the  families  and  pat lent -members  have 
been  tested. 
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Project  Title:  Nurse-Doctor-Patient  Interaction:  An  Experimental  Study 
of  its  Role  in  Patient  Acculturation  on  Psychiatric  Wards. 

Previous  Serial  Number:   None 

Principal  Investigator:   David  Reiss,  M.  D. 

Other  Investigators:   Richard  Almond,  M,  D. 

Cooperating  Units:   None 

Man  Years: 


Total: 
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Other: 
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Project  Description: 

Objective:   To  study,  with  experimental  techniques,  the  role  of 
nurse-doctor-patient  interaction  in  the  process  by  which  patients  are  induced 
to  accept  prevailing  attitudes  and  norms  of  the  psychiatric  ward  to  which 
they  are  admitted.   In  a  previous  project,  conducted  at  the  Grace-New  Haven 
Hospital  in  Connecticut,  Dr.  Almond  Showed  that  a  majority  of  the  staff 
highly  valued  the  attitudes  of  "social  openness  and  ward  involvement"  in 
themselves  and  in  patients ; that ,  over  time,  a  majority  of  patients  were 
induced  to  accept  these  values.   The  hypothesis  of  the  current  study  is  that 
such  an  induced  value  change,  in  patients,  depends  on  particular  kinds  of 
nurse-doctor-patient  interaction.   In  the  current  study  we  will  examine 
differences  in  interaction  between  two  sets  of  triads:  a)  those  where  the 
nurse  and'  doctor  highly  value  social  openness  and  ward  involvement  and  b) 
those  where  the  nurse  and  doctor  do  not. 

Method;   Nurse-doctor-patient  triads  will  be  formed  from  staff  and 
patient  personnel  on  the  psychiatric  services  at  NIMH.   An  assessment  of 
attitudes  highly  valued  by  the  staff  will  be  tested  by  a  special  inventory 
adapted  from  the  New  Haven  study.   In  order  to  stimulate  and  measure  inter- 
action between  the  triads,  an  experimental  task  has  been  developed.   Sub- 
jects are  told  to  agree  on  an  assignment  of  a  group  of  fictitious  patients 
to  rooms;  each  patient  is  briefly  described  on  a  card  and  an  assignment  is 
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expressed  by  the  subject's  placing  a  patient-card  in  one  of  the  several 
alternate  areas  on  a  large  surface  representing  the  ward.   Each  member  of 
the  triad  is  isolated  in  a  booth  and  can  communicate  only  by  a  microphone- 
headphone  system.   At  first  the  nurse  and  doctor  work  on  the  problem;  they 
are  joined   later  by  the  patient.   The  critical  dependent  variables  concern 
the  interaction  and  decision-making  of  the  nurse-doctor  dyad  and  the  methods 
they  use  to  integrate  the  patient  once  he  joins  the  task.   Measures  of  these 
interactions  will  be  obtained  from  the  nature  of  the  card  sorts,  trial  time, 
and  coding  of  verbal  interaction. 

Progress :   The  experimental  materials  have  been  developed  and  tested 
in  a  number  of  pre-experimental  trials  and  are  now  ready  for  use  by  nurse- 
patient-doctor  triads. 
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1.  Adult  Psychiatry  Branch 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 


Prolect  Title: 


PHS-NIMl 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Adolescent  Problems  and  Their  Resolution: 
Investigations  in  India. 


Cross-Cultural 


Previous  Serial  Number 
Principal  Investigator 
Other  Investigators 


M-AP(C)-37 

Lyman  C.  Wynne,  M.D.,  Ph.D. 

Y.B.  Damle,  Ph.D.,  Deccan  College,  Poona  University, 
Poona,  India;   June  Tapp,  Ph.D.,  University  of 
Chicago;  George  Coelho,  Ph.D. 


Cooperating  Units; 


Poena  University  and  constituent  colleges;  Office  of 
International  Research,  NIH;  University  of  Chicago; 
Center  for  Epidemiological  Studies,  Division  of  Field 
Investigations,  NIMH. 


Man  Tears  (Adult  Psychiatry  Branch) : 

Total:  .05 
Professional:  .00 
Other:         .05 

Project  Description: 

Oblectlves;   (1)  To  identify  psychosocial  variables  in  personality 
development  during  adolescence  In  a  rapidly  changing  society  (where  the  family 
patterns  differ  considerably  from  that  of  the  dominant  American  pattern); 
(2)  to  test  the  cross-cultural  validity  of  psychological  techniques,  includ- 
ing the  Student-TAT,  which  has  been  successfully  used  to  differentiate  highly 
competent  from  vulnerable  adolescents  in  preliminary  studies  at  NIMH  and  in 
Puerto  Rico;   (c)  to  develop  new  cross-cultural  sensitive  Instruments  for 
making  pre-dlagnostlc  assessments  of  competence  and  vulnerability  In  college- 
going  adolescents. 

Methods  Employed;   The  research  methodology  based  on  test  and  Interview 
methods  developed  in  the  Adult  Psychiatry  Branch  in  its  pilot  studies  of  the 
transition  from  high  school  to  college  were  used  as  the  basic  model  for  this 
study.   The  design  Involved  following  up  a  group  of  twenty-six  competent 
adolescents  (selected  in  January  1962  in  accordance  with  the  crlterU  of  the 
NIMH  Pilot  Study)  during  their  four  years  of  college.   Focused  individual 
Interviews  and  psychological  tests  were  administered  each  year  to  provide  data 
on  changes  In  behavior  and  attitude  which  reflect  ways  students  meet  Important 
tasks  of  adolescent  development.   In  August,  1967,  the  files  on  this  study 
were  transferred  to  the  present  office  of  the  original  project  officer.  Dr. 
George  Coelho,  now  Chief,  Field  Station  Section,  Center  for  Epidemiological 
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Studies,  Division  of  Field  Investigations,  NIMH  (Barlow  Building,  Rm.  8A15) . 
The  materials  were  assembled  and  inventoried  in  a  form  which  makes  them  readi-' 
ly  available  for  further  analysis. 

Major  Findings:   Scoring  and  analyses  of  the  psychological  tests  are 
completed.   Descriptive  reports  based  on  the  Interviews  have  been  written  for 
all  the  students,  as  well  as  a  more  detailed  analysis  of  the  interviews. 
Literature  on  childhood  and  adolescence  in  India  has  been  reviewed  and  a 
b  ibl io graphy  pr epar ed . 

These  various  reports  have  been  assembled  in  a  689-page  monograph  en- 
titled "College  Youth  in  Poona:  A  Study  of  Elite  In  the  Making,"  by  Y.B. 
Damle.   Because  of  the  extensiveness  and  detail  of  this  monograph,  it  cannot 
be  easily  summarized,  but,  in  brief,  it  is  fair  to  say  that  the  stated  ob- 
jectives of  the  project  were  achieved. 

Substantial  information  has  been  obtained  on  the  relationship  between 
(1)  the  Indian  college  student's  ability  to  be  autonomous  and  to  be  a  pro- 
spective leader,  responsive  to  social  and  technical  needs  in  India;   (2) 
t3n>e  of  family  patterns,  especially  democratic  versus  authoritarian  tendencies 
in  the  family;   (3)  the  place  of  the  student  and  family  in  the  Indian  caste 
system;   (4)  the  values  and  Ideologies  associated  with  the  above  variables; 
(5)  the  peer  group  relationships  of  the  student  in  college;   (6)  the  academic 
competence  of  the  student;  and  (7)  the  student's  ability  to  surmount  identity 
crises  and  related  psychological  difficulties. 

Significance  to  Mental  Health  Research  and  the  Program  of  the  Institute; 
India  offers  an  advantageous  natural  laboratory  setting  for  the  study  of  the 
social  psychological  effects  of  rapid  industrialization  on  adolescent  person- 
ality development.  The  stresses  of  accelerated  social  and  technological 
change  present  mental  health  problems  of  world-wide  concern,  and  affect  criti- 
cally the  young  during  their  transition  from  childhood  to  adulthood.   It  is 
important  to  study  the  specific  developmental  tasks  during  this  transition 
which  demand  a  far-reaching  adaptation  in  the  student's  way  of  life,  and  the 
various  social  roles  and  psychological  mechanisms  by  which  adolescents  cope 
with  these  tasks  in  a  rapidly  changing  society.  In  order  to  understand  modes 
of  preventing  clinical  disturbances  that  arise  from  inadequate  resolutions  of 
such  conflicts  as  can  be  identified,  we  need  socially-oriented  case  history 
doctimentation  of  competent  young  people  who  have  efficiently  coped  with 
the  transition. 

Proposed  Course  of  the  Project;  Dr.  Damle 's  work  was  completed  and 
reported  on  August  30,  1966.   Dr.  Damle  will  be  making  a  series  of  shorter 
reports  for  use  by  social  scientists,  educators,  and  interested  public  offi- 
cials in  India.   Dr.  June  Tapp,  who  worked  on  the  study  for  a  year,  has  a 
body  of  psychological  test  materials  which  she  planned  to  analyze  this  year. 
Unfortunately,  an  incapacitating  Illness  has  prevented  her  from  going  ahead 
with  these  plans.   Therefore,  the  project  is  discontinued  as  an  activity  of 
the  Adult  Psychiatry  Branch,  but  may  be  reactivated  under  Dr.  Coelho  in  the 
Center  for  Epidemiological  Studies  when  personnel  becomes  available  to  study 
this  rich  mine  of  data. 
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1.  Adult  Psychiatry  Branch 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title;  Patterns  of  Family  Interaction:  Studies  with  the  Revealed 
Difference  Technique. 

Previous  Serial  Number;  M-AP(C)-41 

Principal  Investigator;  Lyman  C.  Wynne,  M.D.,  Ph.D. 

Other  Investigator  :  Juliana  Day  Franz,  M.D. 

Cooperating  Units;  National  Institute  of  Arthritic  and  Metabolic  Diseases; 

National  Institute  of  Neurological  Diseases  and  Blindness. 
Other  Institutions:  Johns  Hopkins  Hospital;  Sheppard  and 
Enoch  Pratt  Hospital;  Springfield  State  Hospital;  Spring 
Grove  State  Hospital. 

Man  Years;   (Project  Inactive  during  this  fiscal  year  pending  availability  of 
personnel  to  proceed  with  data  analysis.) 

Project  Description; 

Obi ectlves ; 

General:  To  sample  and  study  family  interaction  patterns  in  an 
involving,  standardized  vitnatlon  without  the  intervention  of  an 

experimenter. 

Specific:   (1)  To  apply  the  Revealed  Differences  technique  to  the 
study  of  family  behavior  under  reproducible  conditions;   (2)  to 
develop  methods  for  the  coding  and  analysis  of  interactional  fami- 
ly data;   (3)  to  test  the  hypothesis  that  families  of  schizo- 
phrenics interact  differently  from  families  with  nonpsychotlc 
psychiatric  patients,  families  of  medically  ill  patients,  and 
families  of  asymptomatic  persons;   (4)  to  relate  Interactional 
patterns  of  individuals  and  family  groups  to  Indices  of  anxiety 
and  emotional  distress,  and  physiologic  change,  especially  in 
plasma  adrenocortical  steroids. 

Methods  Employed;  Of  the  28  families  initially  interviewed,  20  were 
selected  for  the  final  sample.  Ten  families  with  a  psychotic  offspring  were 
obtained  from  various  psychiatric  hospitals,  among  them.  Spring  Grove  State 
Hospital,  Springfield  State  Hospital,  Johns  Hopkins  Hospital,  and  Sheppard 
and  Enoch  Pratt  Hospital.  The  ten  control  families  with  a  "medically  i"  of f- 
spring  were  obtained  primarily  through  outpatients  from  the  National  Institute 
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of  Arthritic  and  Metabolic  Dlaeases  and  the  National  Institute  of  Neurological 
Diseases  and  Blindness,  with  chronic  Illnesses  such  as  arthritis,  lupus  ery- 
thematosls  and  epilepsy. 

Each  patient  with  her  parents  was  asked  to  fill  out.  In  each  other's 
presence,  but  without  any  other  person  present,  a  questionnaire  about  personal 
values.  Items  on  which  the  family  disagreed  were  selected  from  the  questlcm- 
naire  by  an  investigator.  An  assistant  then  presented  these  iteas  one  at  a 
time,  together  with  the  answers  each  member  had  given,  to  the  entire  group. 
They  were  asked  to  discuss  the  items  on  which  they  disagreed  and  to  arrive  at 
one  answer  that  best  represented  the  family  opinion.  The  assistant  left  the 
room  during  their  discussion.  The  family  was  also  given  the  Franck  Drawing 
Completion  and  Gough  tests  at  this  tine. 

An  assistant  was  trained  in  the  use  of  the  Revealed  Differences  tech- 
nique with  non-family  groups  and  families  not  Included  in  the  final  sample. 
The  assistant  has  systematically  duplicated  and  randomized  tape-recorded  nam 
pies  of  family  interaction  among  the  20  families  in  accordance  with  the  Bales 
Interaction  Proceas  Analysis  technique. 

Major  Findings!  The  families  have  been  interviewed  and  tested.  The 
assistant  has  been  trained.  The  tape  recordings  of  the  family  interaction 
among  the  final  sample  of  20  families  have  been  duplicated  and  randomised  ia 
accordance  with  the  Bales  Interaction  Process  Analysis  technique.  The  scor- 
ing of  the  Franck-Gough  tests  done  on  the  families  has  been  started.  Judges 
are  in  the  process  of  being  selected.  It  had  previously  been  thought  that 
verbatim  typescripts  of  each  family  Interaction  would  have  to  be  prepared  for 
the  Judges  to  use  while  they  listened  to  the  tape  recordings.  After  some 
time  spent  preparing  verbatim  typescripts,  it  was  found  that  ratings  and 
analyses  can  be  done  satisfactorily  merely  by  listening  to  the  tape  recordings. 

Significance  to  Mental  Health  Research;  This  study  will  make  a  methodo- 
logical contribution  to  the  systematic  evaluation  of  interaction  in  families, 
and  thus  will  pave  the  way  for  the  testing  of  hypotheses  about  differences  In 
interaction  patterns  in  families  of  schizophrenics,  as  compared  to  other 
families.  These  hypotheses  seem  highly  relevant  to  theories  of  the  etiology 
of  schizophrenia;  in  addition,  this  standardized  approach  should  lend  itself 
to  the  study  of  physiological  variation  between  families  and  within  families 
which  may  be  correlated  with  interactional  differences. 

Proposed  Course  of  the  Project;  As  soon  as  personnel  are  available, 
judges  will  proceed  with  the  analysis  of  the  family  interaction  with  respect 
to  the  power  pattern.  Arrangements  have  tentatively  been  made  with  Professor 
F.  Strodtbeck,  University  of  Chicago,  to  analyze  these  data,  on  a  contract 
basis,  using  Bales  Interaction  methods.  Also,  other  techniques  for  evaluating 
these  communication  samples  systematically  will  be  explored. 


32 


Serial  No.  M-AP(C) -14-51 

1.  Adult  Psychiatry  Branch 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title;   Conceptualization  and  Dimensional  Evaluation  of  Schizophrenia. 

Previous  Serial  Number;  M-AP(C)-51 

Principal  Investigators;  Lyman  C.  Wynne,  M.D.,  Ph.D.  and  John  Strauss,  M.D. 


Other  Investigators; 


Cooperatlnft  Units; 


Margaret  T.  Singer,  Ph.D.  (consultant);  Julian  Silver- 
man, Ph.D.;  Helm  Stierlln,  M.D.,  Ph.D.;  Juliana  Day 
Franz,  M.D.;   Carol  Hoover,  M.S.S.W.  (Social  Work); 
David  Reiss,  M.D.;  Dr.  Winfield  Scott,  Ph.D.;  James 
Dent,  Ph.D.;  Monte  Buchsbaum,  M.D.  (Laboratory  of 
Psychology) . 

Nursing  and  Occupational  Therapy  Personnel,  3  West;  World 
Health  Organization,  Geneva,  Switzerland;  Spring  Grove 
State  Hospital,  Maryland;  Prince  Georges  County  General 
Hospital;  Computer  Division  of  the  Laboratory  of 
Psychology. 


Man  Years: 


Total;  3.0 
Professional;  2.3 
Other:         .7 

Project  Description: 

Objectives:   (1)  This  project  aims  to  conceptualize  major  features  of 
schizophrenic  disorders  along  contlnua  or  dimensions  in  such  a  way  that 
patients  can  be  evaluated  on  the  basis  of  data  obtained  and  compared  from  (a) 
symptom-oriented  research  Interviews  and  rating  scales  (see  M-AP (C) -14-11 ) ; 
(b)  individual  research  interviews  oriented  to  formal  or  stylistic  variables, 
especially  thought  disorder;   (c)  psychotherapeutic  work  with  schizophrenics 
and  their  families  (see  M-AP(C)-15-1;  -15-4);   (d)  interviews  and  records 
about  pre-morbld  history,  kind  of  onset,  and  type  of  course  of  illness,  es- 
pecially thought  disorder;   (e)  projective  test  scorings  and  evaluations  (see 
M-AP (C) -14-53;  -20-1);   (f)  scores  from  tests  of  sensory,  perceptual,  cogni- 
tive and  psychophysiological  variables  (see  M-AP (C) -21-53) . 

(2)   To  apply  these  various  methods  to  patients  from  (a)  a  variety  of 
cultures;   (b)  a  variety  of  social  class,  educational  and  occupational  back- 
grounds;  (c)  a  variety  of  families,  and  to  study  how  these  social  variables 
do  and  do  not  affect  the  Individual  features  of  the  various  forms  of  schizo- 
phrenic disorder. 
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Broadly  speaking,  this  project  serves  to  Integrate  data  concerning 
schizophrenia  obtained  from  a  number  of  programs  in  the  Branch  and  is  especi- 
ally concerned  with  developing  improved,  more  comprehensive  concepts  and 
theories  of  schizophrenia. 

Methods  Employed;  Work  is  progressing  on  the  conceptualization  and 
definition  of  a  series  of  dimensions  to  which  a  variety  of  rating  scales  and 
test  measures  can  be  applied.  These  dimensions  fall  into  five  main  clusters: 
(1)  arousal,  including  alertness,  energy  level,  and  volitional  and  affective 
states;   (2)  selectivity  with  which  attention  is  focused,  irrelevant  stimuli 
are  excluded;   (3)  transactional  sharing  of  foci  of  attention  in  which  two  or 
more  persons  look  at  the  same  events,  ideas,  or  feeling  states  together,  with 
differences  along  the  dimensions  of  (a)  active  (doing)  versus  passive  (under- 
going) ways  of  relating  to  other  persons  and  stimuli,  and  (b)  variations  in 
emotional  closeness  and  distance;   (4)  organization  of  the  boundaries  and  con- 
tents of  the  person's  sense  of  self  and  sense  of  identity;  and  (5)  patterns 
of  variations  in  the  above  features  through  time  in  major  or  segmental  "sets." 
The  specific  methods  used  are  described  in  the  various  projects  listed  above 
which  are  brought  together  for  purposes  of  conceptualization  and  theory  for- 
mation in  this  project. 

A  major  activity  currently  under  way  is  to  develop  procedures  for  com- 
puterized analysis  of  the  various  kinds  of  data  which  have  been,  and  will  be, 
generatcKl.  Data  has  been  obtained  from  over  1,000  subjects  in  various  foKiu; 
these  need  to  be  coded  into  complex  computerized  data  files. 

Major  Findings;  This  work  is  actively  in  progress.  It  seems  clear  that 
the  interview  methods  are,  in  fact,  applicable  to  a  variety  of  patients  from 
different  cultural  and  social  class  backgrounds  and  can  be  used  reliably,  but 
further  testing  and  modifications  will  be  carried  out  and  reported  in  the 
future.  It  is  also  now  clear  that  the  various  psychological  test  measures, 
both  from  projective  tests  (M-AP(C) -14-53)  and  from  cognitive  and  psycho- 
physiological tests  (M-AP(C) -21-52),  can  be  correlated  in  an  illuminating  way 
with  the  evaluations  of  clinical  research. 

Significance  to  Mental  Health  Research;  The  systematic  evaluation  of 
schizophrenic  symptoms  and  processes  is  a  fundamental  necessity  for  further 
progress  in  this  major  area  of  psychiatry.  This  research  program  endeavors 
to  bring  together  experimental  and  clinical  approaches  and  to  apply  these  to 
a  variety  of  patients  from  different  backgrounds.  Too  often  in  the  past, 
sophisticated,  experimental  approaches  have  been  related  only  to  highly  un- 
systematic and  vague  clinical  evaluations,  and  only  one  or  two  variables  of 
patients  have  been  studied  in  most  research  programs  on  schizophrenics.  For 
example,  only  chronic  male  patients  of  a  particular  social  or  educational 
background  may  be. included  in  a  given  study.   This  piecemeal  approach  to  the 
study  of  schizophrenics  has  led  to  many  seeming  contradictions  in  findings 
and  in  concepts  which  are  difficult  or  Impossible  to  resolve  because  the  data 
obtained  are  not  comparable  from  one  study  to  the  next.  The  present  project 
is  conceived  as  a  long-term  program  for  developing  assessment  methods  to  a 
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higher  level  of  refinement  and  reliability  than  Is  presently  available,  and 
to  Increase  the  effort  to  apply  and  conceptualize  these  methods  In  relation 
to  a  broader  spectrum  of  patients.   These  methods  of  data  collection  lend 
themselves  to  computerized  data  processing  which  permit  the  asking,  and  answer- 
ing, of  many  research  questions  previously  Inaccessible  to  Investigation. 

Proposed  Course  of  Project:   Each  aspect  of  the  project  will  be  continued 
and  strengthened  during  the  coming  year  with  further  collaboration  of  groups 
both  within  the  Branch  program  and  outside  the  Branch,  as  In  the  WHO  Interna- 
tional Pilot  Study  of  Schizophrenia  (see  M-AP(C) -14-11) .  During  the  coming 
year,  the  emphasis  will  be  on  further  methodologlc  development  and  on  tech- 
niques of  computerized  analysis  of  large  quantities  of  diverse  data,  with 
Interviewing  and  testing  of  substantially  larger  samples  of  patients,  which 
is  now  underway.   Factor  analytic  and  other  statistical  techniques  will  be 
applied  to  the  data  assembled  with  these  assessment  procedures. 

Honors  and  Awards; 

(1)  W3mne,  Lyman  C:  Lecturer,  Annual  Lecture  sponsored  by  Mental 
Health  Research  Fund,  London,  England,  "Schizophrenics  and  Their  Families: 
Recent  Research  Findings  and  Etlologlc  Implications,"  London,  England,  Febru- 
ary 21,  1968. 

(2)  Wynne,  Lyman  C:  Lecturer  and  Consultant,  Burgholzll  Hospital, 
Zurich,  Switzerland,  February  23,  1968. 

(3)  Wynne,  Lyman  C:  Guest  Speaker,  "Family  Studies,"  Division  of 
Child  Psychiatry,  Columbia-Presbyterian  Medical  Center,  January  17,  1968. 

Publications: 

(1)  Wynne,  L.C.:  The  family  as  a  strategic  focus  in  cross-cultural 
psychiatric  studies.   In  Caudill,  W.  and  Lin,  T.  (Eds.):  Mental  Health 
Research  in  Asia  and  the  Pacific.  Honolulu,  Hawaii,  East-West  Center  Press, 
in  press,  1968.  """" 

(2)  Wynne,  L.C.:  The  origins  of  schizophrenia:  II.  Conceptual  con- 
siderations for  a  research  strategy.   In  Proceedings  of  the  First  Rochester 
International  Conference.  Excerpta  Medica  International  Congress  Series,  No. 
151,  1967,  pp.  165-178. 
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Project  Description; 

Objectives;  To  apply  previously  developed  theories  about  parental  com- 
munication protocols  of  psychological  test  transactions;  to  pinpoint  selec- 
tively certain  features  of  parental  behavior  which  can  be  reliably  and  quite 
quickly  scored  from  psychological  tests,  particularly  the  Rorschach,  TAT,  and 
Object  Sorting  tests;  to  evaluate  Inter-rater  reliability  using  the  scoring 
manuals;  and  to  evaluate  the  effectiveness  with  which  the  scoring  manuals  can 
be  used  to  differentiate  parents  of  psychlatrlcally  different  offspring. 

Methods  Employed;   In  previous  studies,  W3nine  and  Singer  have  developed 
a  series  of  principles  for  evaluating  the  forms  In  which  persons  engage  and 
communicate  In  Interpersonal  relationships;  parental  styles  of  communicating 
In  standardized  situations  are  hypothetlcally  linked  to  the  occurrence  and 
form  of  schizophrenic  disorders  In  offspring.  Wynne  and  Singer  have  hypothe- 
sized that  communication  problems  of  parents  could  affect  the  development 
of  core  ego  functions  which  are.  In  fact.  Impaired  In  schizophrenics.  Includ- 
ing, most  Importantly,  defects  and  devlances  In  the  manner  In  which  foci  of 
attention  are  shared.  These  problems  lead  directly  Into  a  variety  of  other 
schizophrenic  difficulties  In  such  areas  as  the  use  of  language,  task  orien- 
tation, and  Interpersonal  relations. 
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In  evaluating  these  hypotheses,  psychological  test  materials  have  been 
evaluated  in  ways  quite  different  from  their  traditional  use.   The  emphasis 
in  the  present  approach  is  to  regard  these  test  protocols  as  "interpretive 
transactions"  in  which  they  are  considered  samples  of  communication  obtained 
in  a  relatively  standardized  way  in  which  the  how  (form)  aspects  are  given 
more  emphasis  than  the  what  (content)  aspects  of  attending  and  communicating. 
Parental  functioning  in  test  transactions  is  studied  with  the  viewpoint  that 
the  forms  of  this  functioning  (not  the  content)  have  certain  counterparts  in 
daily  parental  roles  with  the  growing  child,  namely,  showing  the  child  (or, 
in  the  test  situation  of  the  individual  Rorschach,  the  tester-listener)  where 
to  look,  what  it  is  he  is  to  try  to  understand  with  the  parent,  and  how  he 
denonstrates  his  or  her  over-all  roles  as  a  reasoning,  conmiunicating  person. 
The  tests  were  used  to  infer  the  effect  the  parent  has  on  the  other  person 
transacting  with  him  or  her,  and  to  analyze  how  the  parent  shares  or  fails 
to  share  a  focus  of  attention  with  another  person. 

The  scoring  manuals  have  been  designed  for  use  with  the  Object  Sorting 
test,  individual  Rorschach  and  TAT.  It  is  necessary  that  records  of  subject- 
tester  transactions  be  as  nearly  verbatim  as  possible.   In  the  Rorschach 
scoring  manual  there  are  three  main  clusters  of  categories  which  are  scored: 
closure  problems,  disruptive  behavior,  and  peculiar  perception  and  verbaliza- 
tion. Under  these  main  headings  there  are  42  specific  categories  which  can 
be  used  to  score  each  response  in  the  Rorschach.  Similarly,  some  slightly 
different  categories  have  been  applied  to  TAT  protocols  and  Object  Sorting 
test  protocols. 

In  order  to  test  out  the  scoring  manuals  on  a  subject  population  which 
was  different  from  that  on  which  the  principles  were  evolved,  tests  were 
borrowed  from  Dr.  Seymour  Fisher  of  Syracuse  University.  These  included  a 
matched  sample  of  the  parents  of  19  schizophrenics,  20  neurotics,  and  20 
normals  (118  individuals)  who  had  been  studied  in  Houston,  Texas.  A  detailed 
statistical  analysis  of  the  scoring  of  the  Fisher  data  has  been  conducted. 
This  analysis  revealed  specific  scoring  categories  which  best  differentiate 
the  parents  of  the  groups. 

Subsequently,  a  new  and  larger  sample  of  90  NIMH  families  has  been  stu- 
died with  the  same  methods.   In  this  sample,  a  greater  diagnostic  diversity 
of  patients  of  both  sexes  is  included,  as  well  as  considerable  social  class 
variability.  Subgroups  of  families  are  being  parcelled  out  for  special 
study.   This  approach  will  be  facilitated  by  computerization  of  the  data 
(see  M-AP(C) -14-51). 

Further,  a  simplified  scoring  procedure  has  recently  been  devised  and 
applied  to  the  same  test  protocols.  Here  the  extent  to  which  the  parents 
make  their  interpretations  of  the  Rorschach  cards  "visualizable"  to  the  lis- 
tener is  rated.   "Visualizabllity"  ratings  were  then  compared  with  the  scores 
using  the  manual  described  above  and  with  other  scores  often  applied  to  Ror- 
schach protocols  -  the  number  of  "popular"  responses  and  the  "genetic  level" 
(a  measure  of  degree  of  differentiation  and  integration  of  the  percepts  seen) . 
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Major  Findings;   It  has  been  possible  to  develop  the  scoring  manuals  so 
that  they  can  be  used  successfully  with  all  three  forms  of  psychological  tests 
by  other  psychologists.  A  high  degree  of  inter-rater  reliability  in  the  use 
of  the  scoring  manuals  has  been  obtained.   It  has  been  possible  using  the 
Rorschach  scoring  manual  to  differentiate  individual  parents  from  parents  of 
neurotics  and  normals  and  also,  vd.th  still  higher  success,  by  taking  parents 
as  pairs.   Also,  it  is  possible  to  differentiate  parents  with  the  very  small 
amount  of  material  obtained  from  the  first  responses  to  each  of  the  10  Ror- 
schach cards.   Both  for  individual  parents  and  for  pairs  of  parents,  these 
scoring  methods  differentiate  the  parents  of  schizophrenics  from  the  parents 
of  neurotics  and  normals  at  a  high  level  of  statistical  significance  (p  -  .001 
and  better) . 

A  somewhat  unanticipated  finding  was  that  the  closure  problem  scores 
provide  the  best  differentiating  feature,  with  peculiar  verbalizations  also 
highly  significant.  However,  disruptive  behavior  is  only  mildly  more  frequent 
in  the  parents  of  schizophrenics  compared  to  the  parents  of  neurotics  and,  in 
turn,  is  only  slightly  more  frequent  in  the  parents  of  neurotics  compared  to 
the  parents  of  normals.  Also,  it  has  been  shown  that  there  is  a  type  of  dis- 
turbed behavior  which  is  not  most  frequent  in  the  parents  of  schizophrenics 
but  rather  in  the  parents  of  neurotics,  namely,  negativistic  behavior. 

The  statistical  analysis  of  the  frequency  with  which  the  scoring  cate- 
gories occurred  for  the  different  groups  of  parents  resulted  in  the  selection 
of  22  categories  which  both  occurred  frequently  and  very  significantly  differ- 
entiated the  3  groups  of  parents.  Using  this  abbreviated  set  of  categories, 
57  (972)  of  the  59  pairs  of  parents  in  the  series  tested  by  Or.  Fisher  were 
correctly  classified  as  having  a  schizophrenic  versus  nonschizophrenic 
offspring. 

Similarly,  in  the  NIMH  sample,  the  parents  of  schizophrenics  and  the 
parents  of  neurotics  and  normals  can  be  sharply  differentiated  blindly  using 
the  Rorschach  scoring  manual.   Parents  of  patients  with  schizoaffective  forms 
of  schizophrenia,  sometimes  called  non-nuclear  schizophrenia  or  schizophreni- 
form psychoses,  also  tend  to  have  a  high  frequency  of  communication  devlances 
of  the  kind  found  in  the  parents  of  core,  nuclear  schizophrenics.   Parents 
of  patients  diagnosed  "borderline"  tend  to  be  intermediate  between  the 
schizophrenic  and  neurotic  ranges,  suggesting  a  continuous  spectrum  in  the 
frequency  of  these  problems. 

The  further  ratings  of  "visualizability"  of  conmunicatlon  also  have 
proved  successful  in  differentiating  parents  of  schizophrenics  in  both  the 
Fisher  and  NIMH  samples  of  data.  However,  the  more  traditional  measures  of 
number  of  popular  responses  and  genetic  level  scores  did  not  do  so.   These 
indices  seemed  to  be  affected  by  differences  in  educational  level  of  the  par- 
ents, whereas  the  "visualizability"  scores  did  not  relate  to  educational  level 
in  these  samples. 

Significance  for  Mental  Health  Research;  This  work  brings  to  the  level 
of  systematic,  reliable  scoring,  methods  which  are  simple  enough  to  be  used 
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by  relatively  untrained  raters,  to  make  significant  differentiations  of  par- 
ental behavior.  The  scoring  methods  have  been  directly  derived  from  a  com- 
prehensive theory  of  psychological  development  within  the  family  context. 
Among  the  forms  of  behavior  that  differentiate  these  groups  of  parents  most 
clearly,  it  has  been  shown  that  the  parents  of  schizophrenics  have  a  signifi- 
cantly higher  frequency  of  responses  in  which  they  induce  a  sense  of  lack  of 
closure  in  the  person  listening  to  him  or  to  her.   Such  statements  cause  the 
second  person  to  be  unable  to  feel  the  parent  has  established  or  maintained 
a  shared  focus  of  attention.  One  cannot  quite  grasp  if  the  focus  has  been 
made,  if  the  focus  is  stable,  or  if  the  parent  really  is  committed  to  what 
he  is  saying.  These  parents  both  give  and  take  back  meaning  simultaneously 
as  another  way  in  which  a  sense  of  lack  of  closure  is  induced  in  the  other 
person.  The  kind  of  attentional  and  thinking  disorders  that  are  brought 
about  in  this  way  are  the  kind  that  Bleuler  originally  described  as  being 
central  features  of  schizophrenia,  in  which  thoughts  are  "not  related  and 
directed  by  any  unifying  concept  of  purpose  or  goal." 

The  recent  work  on  "visualizability"  of  communication  provides  a  rela- 
tively quick  and  still  reliable  means  of  rating  an  aspect  of  communication 
which  appears  to  be  critical.  The  investigators  do  not  think  that  the  study 
of  visualizability  is  limited  to  the  Rorschach  procedure,  but  that  visualiza- 
bility of  messages  is  also  important  in  other  contexts.  Comprehending  what 
another  person  is  talking  about  seems  to  rest  heavily  upon  being  able  to  visu- 
alize, in  one  way  or  another,  what  he  is  talking  about.  Parents  are  especial- 
ly called  upon  to  teach  language  usage  and  convey  understanding  about  many 
matters  to  their  children.  The  manner  and  form  in  which  they  make  their 
remarks  understandably  visuallzable  may  facilitate  how  their  children  store 
away  in  their  minds  clear  or  obscure  Images,  memories,  inferences,  and  concepts. 

Proposed  Course  of  Project;  The  scoring  procedure  and  manuals  are  being 
somewhat  modified  on  the  basis  of  the  findings  from  the  present  study  of  the 
categories  and  subcategories.  The  scoring  procedure  will  then  be  applied  to 
new  samples  of  parents  of  different  diagnostic,  educational,  social,  and  cul- 
tural backgrounds  to  discover  what  the  limits  of  these  procedures  are  as  a 
predictive  and  screening  device,  possibly  applicable  to  relatively  large  popu- 
lation samples.  Also,  the  procedures  will  be  used  with  various  special  fami- 
lies such  as  adoptive  families  with  a  schizophrenic  offspring.  Such  work 
will  be  valuable  in  elucidating  the  genetic  versus  the  "learning"  aspects 
of  schizophrenic  disorders.  One  study  is  currently  in  progress  in  which  the 
Rorschach  scoring  manual  is  being  applied  to  a  sample  of  parents  of  Japanese 
schizophrenics  (see  M-AP (C) -14-56) .  The  computerized  analysis  of  these  data 
will  be  essential  in  order  to  extend  the  cppllcation  of  these  procedures. 

Publications; 

(1)   Singer,  M.T.:  Family  transactions  and  schizophrenia;   I.  Recent 
research  findings.   In  Proceedings  of  the  First  Rochester  International 
Conference.  Excerpta  Medlca  International  Congress  Series,  No.  151,  1967, 
pp.  147-164. 
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Project  Description; 

Ob j ectlves ;  This  project  alms  at  developing  valid  and  reliable  methods 
of  studying  communication  of  marital  couples  in  psychotherapeutic  and  standar- 
dized research  interviews,  with  the  guiding  hypothesis  that  marital  communica- 
tion has  a  predictable  relationship  to  the  kinds  of  personality  characteristics 
and  psychiatric  disorders,  schizophrenic  and  otherwise,  found  in  the  adoles- 
cent and  young  adult  offspring  of  the  couple. 

Methods  Employed;   (1)   Excerpts  of  tape-recorded  family  therapy  inter- 
views, in  which  no  dlagnostically  relevant  material  from  the  offspring  occurs, 
have  been  evaluated  from  the  standpoint  of  forms  of  communicating  and  hand- 
ling attention.   The  principles  Involved  were  developed  in  previous  work  in 
this  and  related  projects  (see  M-AP(C) -14-53) . 

(2)  A  series  of  methods  for  conducting  research  interviews  with  marital 
couples,  in  the  absence  of  their  offspring,  have  been  tried  out.  The  inter- 
views are  now  recorded  on  videotape  in  order  to  permit  detailed,  repeated 
study  and  rating. 

(3)  Both  therapeutic  and  research  interview  samples  have  been  used  to 
predict  the  kinds  of  personality  disorders  and  psychiatric  illnesses  found  in 
the  offspring.  Ratings  are  made  of  the  marital  communication  along  a  number 
of  dimensions  such  as  form  of  thinking  and  affective  expression. 
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(4)  The  kind  of  material  obtained  with  the  standardized  research  inter- 
views with  the  parents  alone  is  compared  with  that  found  in  conjoint  family 
therapy  in  which  the  offspring  are  present,  though  not  directly  participating; 
Interviews  are  considered  from  the  standpoint  of  the  guard edness  of  the  couple, 
the  range  of  affects  shown,  and  the  extent  to  which  they  are  able  to  establish 
and  maintain  shared  foci  of  attention. 

(5)  As  part  of  the  effort  to  see  whether  these  methods  can  be  used 
reliably  and  are  communicable,  additional  judges  have  been  trained  in  the 
methods  and  asked  to  replicate  the  prediction  of  the  offspring's  character- 
istics from  the  samples  of  parental  communication. 

(6)  Speech  samples  independently  obtained  in  interviews  with  the  off- 
spring are  matched  blindly  with  the  parental  communication  samples. 

Major  Findings:  During  this  year,  Drs.  Morris,  Wynne,  Merrifield, 
Palombo,  and  Weigert  published  a  final  report  of  a  study  in  which  three 
new  judges  were  trained  to  identify  families  with  schizophrenic  offspring 
from  family  therapy  excerpts,  replicating  a  previous  study  by  Drs.  Morris  and 
Wynne.  Blind  predictions  were  made  by  four  raters  about  the  diagnosis  of  the 
offspring  in  six  families.  Of  24  independent  binary  choices  in  these  predic- 
tions, correct  predictions  of  schizophrenic  or  non-schizophrenic  were  made 
in  21  out  of  24  instances.   By  a  conservative  test  of  significance,  p  -  .01. 
Also,  other  more  detailed  predictions  were  made  with  significant  accuracy. 

The  over-all  conclusions  from  this  study  are  as  follows:   (1)  It  is 
possible  to  teach  psychiatrists  without  previous  experience  with  the  Morris- 
Wynne  procedure  to  distinguish  accurately  between  parents  of  schizophrenic 
offspring  and  parents  of  nonschizophrenic  psychiatrically  disturbed  offspring 
on  the  basis  of  excerpts  taken  from  recorded  family  therapy  interviews;   the 
requisite  training  involves  practical  application  of  the  procedure  as  well  as 
familiarity  with  its  criteria.   (2)   Successful  experience  in  applying  the 
Morris-Wynne  procedure  to  a  particular  type  of  behavioral  sample  may  not  be 
sufficient  to  prepare  judges  to  make  accurate  evaluations  of  other  kinds 
of  test  or  interview  materials.   (3)  The  role  of  the  therapist  in  directing 
the  attention  of  the  participants  in  family  therapy  interviews  to  significant 
topics  is  of  great  importance  in  the  judges'  evaluation  of  the  responses  of 
the  family  members.  Where  the  interviewer  does  not  have  this  function,  a 
different  approach  to  evaluation  is  called  for. 

During  this  year,  the  research  interview  format  to  elicit  communication 
samples  from  couples  alone  with  an  interviewer  was  further  improved  and  tested. 
This  differing  setting  has  led  to  a  modification  of  the  method  of  evaluating 
parental  communication  and  interaction  developed  earlier. 

Significance  to  Mental  Health  Research:  As  an  outgrowth  of  previous 
studies  of  family  relationships,  it  is  apparent  that  methods  are  needed  for 
the  study  of  the  way  in  which  parents  team  together  and  fit  together  as  a 
pair  in  contrast  to  their  functioning  as  individuals.  This  project  is  one  of 
a  series  of  approaches  in  the  Family  Studies  Program  for  developing  systematic 
means  for  assessing  this  aspect  of  family  functioning. 
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Proposed  Course  of  Project;  The  project  as  such  Is  terminated,  but  the 
methods  developed  will  be  applied  in  a  number  of  other  projects  both  In  the 
Adult  Psychiatry  Branch  and  by  other  investigators  elsewhere. 

Publications; 

Palombo,  S.,  Merrifield,  J.,  Weigert,  W.,  Morris,  CO.,  and  Wynne,  L.C.: 
Recognition  of  parents  of  schizophrenics  from  excerpts  of  family  therapy  inter- 
views. Psychiatry  30:  405-412,  Nov.  1967. 
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Total:  .45 
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Project  Description: 

Objectives :  To  determine  whether  criteria  for  differentiating  families 
of  schizophrenics  and  other  kinds  of  families  apply  cross-culturally  and  thus 
have  generalized  validity;  to  specify  features  of  schizophrenics  and  their 
families  which  are  and  are  not  cross-culturally  general;  to  study  how  varia- 
tions in  the  sibling  order  of  schizophrenics  are  related  to  cultural  patterns 
of  family  life» 

Methods  Employed;  Psychological  tests  have  been  obtained  from  a  sample 
of  normal  control  families  and  families  of  schizophrenics  in  Lebanon.   One 
hundred  Rorschachs  of  Lebanese  normal  villagers.  Christian  and  Muslim,  and  25 
Lebanese  schizophrenics,  obtained  by  Dr.  Judith  Williams  in  1950  in  Lebanon, 
have  been  restudied  by  Dr.  Margaret  Singer  in  order  to  analyze  differences 
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associated  with  sex  and  age  differences.  These  data  serve  as  background 
material  for  evaluation  of  more  recent  samples  of  tests  obtained  from  members 
of  family  units. 

Sibling  data  on  320  Lebanese  psychiatric  Inpatients  were  obtained  In  a 
study  arranged  by  Dr.  ffynne  with  the  help  of  Dr.  Katchadourlan.  These  data 
have  now  been  coded  for  computer  analysis  according  to  sex,  age,  religion, 
diagnosis,  number  of  full  and  half  siblings,  plus  sibling  order  in  relation  to 
both  full  and  half  siblings  of  each  sex,  both  dead  and  alive.  These  data  have 
been  prepared  in  a  maimer  compatible  with  the  sibling  order  studies  carried 
out  by  Dr.  William  Caudill  and  Dr.  Carml  Schooler  of  the  Laboratory  of  Soclo- 
Envlronmental  Studies. 

Thus  far,  psychological  test  protocols  have  been  received  from  families 
of  26  late  adolescent  and  young  adult  Japanese  psychiatric  patients  and  from 
the  parents  of  20  childhood  psychiatric  patients  and  normal  controls.  These 
Japanese  protocols  are  being  translated  and  scored  by  Mrs.  Mieko  Caudill,  a 
native  Japanese,  with  the  manual  described  in  M-AP(C) -14-53,  with  the  trans- 
lated protocols  also  studied  in  a  more  comprehensive  manner  by  Dr.  Margaret 
T.  Singer. 

Major  Findings;  The  project  is  still  in  progress.  The  preliminary 
findings  indicate  that  the  scoring  manuals  developed  in  the  NIMH  research  can 
be  used  with  these  highly  diverse  psychological  test  samples  obtained  la  Leba- 
non and  Japan. 

Significance  to  Mental  Health  Research;  The  cross-cultural  approach 
will  very  greatly  strengthen  the  significance  of  the  findings  concerning  the 
families  of  schizophrenics  which  have  been  obtained  from  American  samples  in 
the  Adult  Psychiatry  Branch  program.  The  patient-family  links  which  have  been 
studied  in  this  research  are  concerned  with  forms  of  thinking  and  communicat- 
ing, rather  than  the  content  of  thinking,  so  that,  theoretically,  the  methods 
of  scoring  should  be  applicable  regardless  of  cultural  background  or  other 
variables  if  there  are  characteristic  forms  in  which  families  of  schizophren- 
ics relate  and  live  with  one  another.   Because  of  translating  and  other  diffi- 
culties, there  have  been  questions  raised  in  many  quarters  whether  psycholo- 
gical tests  and  interview  materials  can  be  meaningfully  compared  cross- 
culturally.  The  present  study  indicates  that  such  work  is  practicable,  if 
certain  procedures  and  standards  are  used  in  translating  and  in  obtaining 
the  original  protocols. 

Proposed  Course  of  Project;  The  data  are  being  analyzed  and  prepared 
for  publication.   Plans  for  an  extension  of  the  Japanese  studies  are  being 
carried  forward  through  a  contract  mechanism. 
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1.  Adult  Psychiatry  Branch 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title;  Value  Orientations  in  Five  Lebanese  Villages. 

Previous  Serial  Number;  M-AP(C)-58 

Principal  Investigator;   Lyman  C.  Wynne,  M.D.,  Ph.D. 

Other  Investigators;  Herant  Katchadourian,  M.D.,  Department  of  Psychiatry, 
Stanford  University  Medical  School,  Stanford,  Califor- 
nia; Herbert  Williams,  Ph.D.,  Department  of  Anthropolo- 
gy, San  Francisco  State  College,  San  Francisco,  Cali- 
fornia . 

Cooperating  Units;  None 

Man  Years;  (Project  inactive  during  this  fiscal  year.) 

Project  Description; 

Objectives;  To  study  the  usefulness  and  limitations  of  a  research 
instrument  for  the  cross-cultural  study  of  values,  developed  by  Florence  Kluck- 
hohn  and  F.  Strodtbeck;  to  study  intrafamilial  variations  in  value  orienta- 
tions in  a  variety  of  different  cultural  groups,  comparing  subjects  by  genera- 
tion and  sex;   to  study  patterns  of  value  orientations  in  relation  to  person- 
ality characteristics  of  the  individuals  as  studied  by  other  methods;   to 
study  variations  in  value  orientations  associated  with  the  position  of  a  given 
family  in  the  social  structure  of  the  community,  whether  marginal  or  part  of 
the  main  social  structure  of  the  village,  and  to  see  whether  these  differences 
in  the  social  position  of  families  are  related  to  the  possible  differences  in 
measurable  value  orientations  of  the  family  members;   to  re-evaluate  the  con- 
cepts of  values  and  value  orientations,  especially  as  they  relate  to  psychiat- 
ric issues  such  as  adolescent  crises,  the  "generation  gap,"  and  shifting 
values  in  times  of  psychological  and  social  crisis. 

Methods  Employed;  A  research  group,  headed  by  Dr.  Herant  Katchadourian, 
translated  into  colloquial  Arabic  the  Value  Orientations  schedule,  as  pub- 
lished by  Kluckhohn  and  Strodtbeck  in  their  book  Variations  in  Value  Orienta- 
tions (Row,  Peterson,  and  Company,  1961),  in  which  they  reported  data  obtained 
from  five  cultural  communities  in  Southwestern  United  States.  This  instru- 
ment with  approximately  300  subjects  in  five  villages  in  Lebanon  were  all  of 
approximately  the  same  size  (850  to  3,000  population),  of  similar  economic 
level  and  social  isolation  from  surrounding  villages.   Each  village  was  essen- 
tially 100%  homogeneous  in  religion  and  culture,  with  five  different  subcul- 
tures represented.   The  five  villages  were:  Haouch-al-Harimi,  Sunni  (orthodox) 
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Muslim;  Sefta;  Shilte  (heterodox)  Muslim;  Soulsset-Ballou,  Druze  (an  inpor- 
tant  sect  in  Lebanon  tt^ich  is  neither  Muslim  nor  Christian,  but  which  has 
maintained  its  own  cultural  identity,  largely  in  secret,  since  the  12th  cen- 
tury); Kfarwa,  Christian  (Maronite)  Arab;  Anjar,  Christian,  non-Arab,  Arme- 
nian. In  each  locale,  a  roinijntim  of  60  individuals  were  studied,  divided  Into 
30  females  and  30  males  and  further  subdivided  with  mother  and  daughter  and 
father  and  son  making  up  15  pairs  for  each  sex  in  each  village.  The  younger 
generation  was  selected  to  be  in  the  18  to  25-year-range.  Denographic  data 
were  also  obtained  for  each  subject  in  all  of  the  villages. 

In  addition,  in  two  of  the  villages,  Anjar  and  Haouch,  considerable 
additional  infonnatlon  is  available  about  the  tested  individuals  and  the  fami- 
lies from  which  they  come.  This  includes  observational  and  anthropologic  data, 
quite  a  number  of  psychological  tests,  and  data  about  the  position  of  the 
family  in  the  social  structure  of  these  two  villages.  These  data  were  ob- 
tained through  the  collaborative  work  of  Dr.  Katchadourian  who  has  also 
obtained  psychological  and  physical  health  data  about  each  of  the  tested 
subjects  in  these  two  villages. 

Major  Findings;  Methodologlc  problems,  which  were  numerous,  have  been 
surmounted  in  carrying  out  this  study  in  an  area  where  such  methods  have  pre- 
viously not  becin  attempted.  In  addition,  it  has  been  possible  to  obtain  the 
contextual  data  about  the  subjects  tested  with  a  degree  of  comprehensiveness 
that  has  not  been  obtained  in  previous  Value  Orientation  studies.  Including 
the  original  American  studies  of  I^luckhohn  and  Strodtbeck. 

The  completed  schedules  have  been  scored,  coded  with  computer  technlquea, 
and  tabulatel  as  to  value  preferences.  It  will  be  possible  to  compare  these 
data  with  those  obtained  in  other  countries  by  other  investigators.  Group 
values  have  been  determined  according  to  village,  sex,  generation,  religion, 
and  Arab-Armenian  background.  Value  preferences  on  each  of  the  questions  in 
the  schedule  have  been  determined,  and  those  which  are  significantly  differ- 
ent for  the  various  groups  tabulated.  The  data  are  not  yet  Interpreted,  but 
it  is  apparent  that  there  are  a  large  number  of  significant  differences  aaong 
the  groups,  along  various  dimensions  studied. 

Significance  to  Mental  Health  Research;  It  is  well  recognized  that  the 
system  of  values  held  by  any  individual  and  group  is  an  intrinsic  part  of  the 
functioning  of  the  individual  and  the  group  with  which  he  is  a  part.  In  order 
to  understand  more  adequately  the  relationship  between  this  aspect  of  culture 
and  personality  functioning  and  personality  disorders,  basic  research  of  this 
kind  is  essential.  The  findings  will  be  formulated  in  relation  to  other  work 
of  the  Investigators  with  families  and  adolescents. 

Proposed  Course  of  Project;  Dr.  Katchadourian  now  has  returned  from 
Lebanon  to  take  a  position  at  Stanford.  The  data  of  the  various  kinds  can  be 
collaboratively  Integrated,  interpreted  and  prepared  for  publication  in  mono- 
graph form.  Dr.  Wynne  and  Dr.  Katchadourian  will  proceed  with  this  task  In 
July-August,  1968  while  Dr.  Wynne  is  on  temporary  duty  in  Stanford,  California. 
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Serial  No.  M-AP(C)-15-1 

1.  Adult  Psychiatry  Branch 

2.  Family  Studies  Section 

3.  Bethesda,  Maryland 


Project  Title:  Family  Dynamics  and  Conjoint  Family  Therapy 

Previous  Serial  Number:   1966-1967:  M-AP(C)-75;  formerly  M-AP(C)-6,  Family 

Relations  in  Schizophrenia,  which  Included  this  and 
other  projects. 

Principal  Investigators:  Juliana  Day  Franz,  M.D.;  Ljmian  C.  Wynne,  M.D.,  Ph.D. 

Other  Investigators:  R.  Almond,  M.D. ;  J.W.  Bullard,  M.D.;  Carol  Hoover,  MSSW; 
Mrs.  H.Y.  Kwiatkowski;  D.  Reiss,  M.D. ;  M.  Singer,  M.D.; 
H.  Stierlin,  M.D.;  J.R.  Strauss,  M.D. 

Cooperating  Units:  M-OC-CI-SW-8 (c) ;  M-AP(C)-15-5,  14-54,  14-51,  14-52,  14-53, 
14-76,  14-21,  15-3,  20-86;  administrative,  nursing,  and 
occupational  therapy  staff  for  Nursing  Unit  3-West,  CC. 

Man  Years: 

Total:  3.1 
Professional:  2.1 
Other:       1.0 

Project  Description: 

Objectives:   In  this  project,  the  intent  is  to  provide  a  sound  clinical 
and  exploratory  approach  to  the  understanding  in  depth  of  disturbed  families 
and  their  treatment.   This  part  of  the  Family  Studies  program  makes  use  of 
the  psychotherapeutic  process  with  families  to  generate  and  formulate  hypo- 
theses which  can  then  be  evaluated  and  tested  in  other  projects.   Broadly 
speaking,  these  formulations  and  hypotheses  concern  the  nature  of  family 
dynamics  and  structure;  the  conceptualization  of  disorders  of  family  relation- 
ships, as  distinguished  from  the  individual  aspects  of  psychiatric  disorder; 
alternative  techniques  for  treating  families  and  their  members;  and  alternative 
methods  for  assessing  the  processes  and  outcome  of  family  treatment.   In  this 
project,  clinical  and  research  data  from  other  projects  (see  Cooperating  Units) 
are  reviewed  and  integrated  as  they  pertain  to  family  relationships  and  family 
therapy.   The  review  and  integration  of  data  which  are  especially  concerned 
with  schizophrenia  as  a  comcept,  going  beyond  its  place  in  family  relationships, 
is  considered  in  project  M-AP(C) -14-51.   This  distinction  is  made  as  a  recog- 
nition of  the  fact  that  the  concept  of  the  family  and  the  concept  of  schizo- 
phrenia involve  different  theoretical  frameworks.  We  are  greatly  interested 
in  linking  together  these  concepts  and  are  doing  so  in  a  variety  of  projects 
(e.g.,  M-AP(C)-14-53,  and  -14-54),  but,  for  many  purposes  at  present,  each 
conceptual  focus  also  needs  to  be  considered  in  its  own  right. 
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Methods  Employed;   Families  who  consider  that  they  share  troubles  or 
problems  are,  after  screening  and  review,  admitted  into  the  Family  Studies 
treatment  program.   Those  members  who  are  severely  disturbed  may  be  admitted 
as  in-patients.  Usually  the  parents  and  offspring  meet  twice  weekly  with  two 
therapists  -  psychiatrists  or  social  workers  -  in  conjoint  family  therapy. 
Depending  on  the  needs  of  the  family,  individual  therapy  or  couples  therapy 
may  be  offered  as  well.   A  small  number  of  families  are  brought  into  fainily 
art  therapy  (see  M-AP(C)-15-5).  Administrative,  nursing,  and  occupational 
therapy  personnel  participate  in  the  treatment  of  in-patients  and  may  meet 
and  work  with  the  families  of  in-patients,  as  clinically  indicated. 

As  in  the  past  in  the  Family  Studies  Section  the  technique  of  conjoint 
family  therapy  remains  eclectic.   For  instance,  some  persons  will  treat  the 
family  only  if  all  the  members  are  present;  others  may  work  with  the  family 
members  in  varying  combinations.   Some  demand  that  the  family  take  responsi- 
bility in  defining  their  difficulties;  other  therapists  are  nondirective  and 
analytic  in  their  approach.   Some  families  may  be  treated  for  up  to  several 
years.   Others  are  in  therapy  for  net  more  than  two  to  three  months.  Both 
groups  engage  in  the  treatment  program  described  here.  For  special  aspects 
of  the  sample  of  families  seen  only  for  a  short  time  see  Project  M-AP(C)-15-4. 

Each  therapeutic  session  is  tape-recorded  and  many  of  the  conjoint  family 
Interviews  are  obseirved  through  a  one-way  window  by  supervisory,  training,  or 
research  staff.  The  therapists  and  observers  commonly  discuss  their  obser- 
vations and  formulations  of  the  material  after  each  session.   Certain  of  the 
tape-recordings  are  saved  for  later  review  and  discussion  in  research  and 
therapy  seminars;  selected  excerpts  of  the  tapes  are  also  used  in  systematic 
research  evaluation  (see  M-AP (C) -14-54) .  Each  session  is  summarized  briefly 
so  that  the  course  of  therapy  can  be  reviewed  in  broad  outline  and  so  the 
tapes  can  be  readily  located  later  on  for  detailed  study  of  particular  issues 
concerning  family  dynamics  or  treatment  technique. 

The  therapeutic  work  with  each  family  is  discussed  in  a  case  conference 
about  two  months  after  admission  and  at  intervals  of  about  six  months.  At 
conferences  and  research  seminars,  the  therapeutic  material  is  compared  and 
related  to  psychological  test  data  and  a  variety  of  diagnostic  data  and  re- 
search evaluations  of  the  same  persons  (see  M-AP(C)-14-51,  -14-52,  -14-53, 
-14-51,  14-21,  -15-3,  20-86). 

Major  Findings!   Including  the  short-term  families,  nineteen  families 
were  treated  in  conjoint  family  therapy  during  the  year;  six  were  in  long- 
term  treatment.   Sixteen  of  these  had  one  member  in  the  hospital  for  a  part 
or  for  all  of  the  year.   Two  other  patients  were  continuing  in  treatment  from 
families  who  had  engaged  in  family  treatment  in  the  past.   Family  and  individ- 
ual treatment  amounted  to  an  average  of  thirty-five  man  hours  per  week  with 
an  equivalent  amount  of  time  in  administrative  meetings. 

The  mode  of  experiencing  a  family  through  intensive  conjoint  family 
therapy  allows  for  a  kind  of  understanding  of  the  family  which  can  illuminate 
the  findings  from  the  many  projects  which  utilize  these  family  members.   It 
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continues  to  serve  as  a  major  stimulus  for  the  development  of  hypotheses  and 
new  projects  relevant  to  family  dynamics  and  transactions  in  the  families  of 
the  mentally  ill. 

Significance  for  Mental  Health  Research  and  the  Program  of  the  Institute; 
Conjoint  family  therapy  provides  an  unique  method  for  the  study  of  the  devel- 
opment and  expression  of  illness  in  the  family  because  it  allows  the  researcher- 
therapists:  (2)  to  observe  and  experience  the  relations  between  family  members 
longitudinally  over  extended  periods,  at  a  level  of  considerable  emotional 
depth  and  complexity;  (b)  to  hear  about  historical  data  within  the  family  con- 
text, presented  simultaneously  from  the  viewpoint  of  a  variety  of  participants 
which  creates  a  substantially  different  dimension  from  material  obtained  from 
individuals;  (c)  to  study  the  multiple  levels  of  family  and  individual  func- 
tioning which  are  associated  with  the  diversity  of  emotional  conditions  that 
occur  during  the  course  of  intensive  therapy;  and  (d)  to  share  and,  optimally, 
understand,  the  family's  experience  when  they  are  working  on  issues  of  great 
importance  to  them. 

Proposed  Course;  Continued  study  of  families  through  family  therapy  with 
a  continuing  expansion  of  the  sample  of  families  being  studied,  (see  Project 
M-AP(C)-15-4.) 
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Serial  No.  M-AP(C)-15-2 

1.  Adult  Psychiatry  Branch 

2.  Section  on  Family  Studies 

3.  Bethesda,  Maryland  20014 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,1968 

Project  Title:  A  Study  of  the  Separation  Process  in  Adolescents  and  their 
Families 

Previous  Title:  A  Study  of  School  Underachievers  and  their  Families 

Previous  Serial  Nvimber:   M-AP(C)-55 

Principal  Investigators:   Helm  Stierlin,  M.D.,  Ph.D.,  and  Stephen  G.  Cronin, 

M.D. 

Other  Investigators:   George  Borge,  M.D.;  Winfield  H.  Scott,  Ph.D.;  Miss  Betsy 

Sherwood;  Hanna  Yaxa  Kwiatkowska;  Julian  Silverman,  Ph.D.; 
David  Reiss,  M.D.  ;  James  Dent,  Ph.  D. 

Cooperating  Units:   Pupil  Personnel  Section,  Montgomery  County  Schools  (Maryland); 
Section  on  Perceptual  and  Cognitive  Studies,  Section  on 
Clinical  Psychology,  Unit  on  Experimental  Group  and  Family 
Studies  (Adult  Psychiatry  Branch) . 

Man  Hours : 

Total  2.6 
Professional:  2,1 
Other      :   .5 

Project  Description: 

Objectives: 

The  objectives  of  this  study  have  changed,  as  reflected  in  the  new  project 
title.  They  are  now  as  follows:   The  investigation,  at  a  clinical  and  at  a 
research  level,  of  individual  and  family  factors  which  may  further  or  jeop- 
ardize the  separation  process  throughout  adolescence.  In  pursuing  these 
objectives.,  the  study  seeks  to  illuminate  how  an  adolescent  high  risk  popula- 
tion will  or  will  not,  over  the  following  five  years,  develop  either  in  a 
psychotic  or  sociopathic  direction.   In  this  way,  the  project  tries  to  throw 
light  on  those  factors  which,  during  a  critical  developmental  phase,  may 
facilitate  or  forestall  the  outbreak  of  schizophrenia. 

Methods  Employed: 

Adolescent  boys,  age  15  and  16,  attending  public  school  in  Montgomery  County, 
Maryland,  are  the  referral  pool  source.  The  Pupil  Personnel  Section  sends 
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to  us  boys  who  demonstrate  school  problems  and  whose  families  appear  willing 
to  engage  in  a  three-month  therapy  project.   It  is  assumed  that  these  stu-    ; 
dents  represent  a  high  risk  population,  both  in  the  direction  of  schizophrenic! 
and  sociopathic  developments »  At  present,  only  unbroken  families  are  ac- 
cepted. At  the  initial  screening  appointment,  the  family  is  seen  as  a  group 
for  50  minutes  and  the  couple  and  designated  patient  are  seen  each  for  one- 
half  hour.   If  the  family  qualifies  and  is  willing  to  participate  in  the 
treatment  and  research  project,  they  will  be  seen  throughout  the  next  three  J 
months  in  once-weekly  family  therapy  sessions. 

The  family  therapy  is  then  used  to  obtain  a  comprehensive  picture  of  the 
family  djmamics  as  they  bear  on  the  adolescent's  separation  problem.  The 
following  areas  are  carefully  assessed:   (1)  The  nature  of  the  family  align-  } 
ments,  their  relative  shifts  and  consistencies,  their  strength,  overt-  or 
covertness,   (2)  The  conmiunication  patterns  within  the  family.  We  try  to 
establish  as  to  how  much  each  family  is  able  to  share  a  common  focus  of 
attention  and  how  much  their  communications  in  one  way  or  another  are  bound  ' 
to  sabotage  a  pooling  of  resources.   (3)  Family  boundaries.  We  try  to  as- 
sess how  the  family  is  integrated  wi.thin  the  community  and  how  much  it  might 
put  obstacles  in  the  v/ay  of  the  adolescent's  associating  with  peers,  teachers 
and  other  figures  outside  the  family,   (4)  Through  an  actively  conducted 
family  therapy,  we  try  to  get  an  indication  of  how  much  the  family  might  be 
capable  of  changing  its  patterns  and  of  facilitating  the  adolescent's 
separation. 

On  the  basis  of  these  assessments,  which  are  supplemented  by  an  individual 
interview  with  each  family  member,  we  make  predictions  about  the  adolescent's 
resultant  life  style  at  the  age  of  21,  These  predictions  will  be  of  a  de- 
tailed, narrative  kind  and  will  employ  a  conceptual  framework  which  is  de- 
veloped around  the  notions  conformity  versus  non-conformity,  constriction 
versus  non-constriction,  and  active  versus  passive.   It  is  hoped  that  this 
conceptual  frame  can  become  refined  enough  so  as  to  be  useable  by  inde- 
pendent evaluators.   It  is  expected  that  the  confirmation,  partial  confirma- 
tion or  refutation  of  our  predictions  will  deepen  our  insights  and  sharpen 
our  hypotheses  about  the  adolescent  separation  process.  Every  year  the 
family  will  be  reassessed  in  a  family  interview. 

While  the  clinical  investigators  try  to  make  five-year  predictions  based  on 
an  assessment  of  crucial  and  presumably  lasting  family  features,  Dr,  Scott, 
with  the  help  of  Miss  Sherwood,  attempts  to  make  predictions  based  on  pre- 
sumably lasting  individual  characteristics  of  the  patient  as  these  are  re- 
vealed in  his  Rorschach  findings.  After  these  assessment  and  predictions 
have  been  made  independently  by  both  clinicians  and  psychologists  and  have    | 
been  put  down  in  writing,  these  data  are  pooled  so  as  to  allow  for  a  shared 
view  of  the  complex  family  and  individual  dynamics. 

The  clinical  assessment,  as  described  above,  is  supplemented  by  a  number 
of  independently  conducted  test  procedures,  A  cognitive  style  profile  — 
requiring  six  hours  of  testing  —  is  made  of  each  index  adolescent.  Further, 
each  family  participates  in  the  communication  experiments  developed  by 
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Dr,  David  Reiss,   In  addition,  Mrs,  Kwiatkowska  conducts  an  art  evaluation 
of  these  families. 

During  this  current  year  ten  families  have  been  accepted  into  the  program. 
It  is  expected  that  three  other  families  which  were  seen  in  last  year's 
Underachiever  Project  can  be  similarly  worked  up  and  used  for  predictions 
so  that  the  total  pool  of  families  by  now  consists  of  thirteen. 

Major  Findings; 

The  attempt  to  make  meaningful  predictions  in  the  light  of  observed  family 
djmamlcs  has  stimulated  an  effort  to  conceptualize  predictive  criteria  which 
would  not  be  pre-empting.  For  example:   A  prediction  based  on  an  early 
labeling  of  "schizophrenia"  or  schizoid  personality  would  be  of  limited 
heuristic  value  in  that  it  would  narrow  our  expectations  and  questions. 
Along  with  these  conceptual  efforts,  a  "phenomenology  of  the  separation 
process"  began  to  emerge:   The  adolescent's  separation  is  seen  as  being 
intricately  tied  up  with  separation  processes  in  his  parents.  With  the 
whole  family  in  the  picture,  we  can  better  understand  how  the  adolescent 
separation  process  can  become  aborted,  side-tracked  or  prematurely  pushed, 
A  failure  of  the  separation  process  might  result  in  psychotic  or  socio- 
pathic  developments  and,  in  milder  cases,  in  various  forms  of  neuroses  or 
constriction.  As  an  immediate  off shot  of  the  above-described  project,  one 
of  the  investigators  (Helm  Stierlin)  is  therefore  engaged  in  trying  to 
formulate  a  phenomenology  of  separation  dynamics  for  which  the  above-men- 
tioned thirteen  families  provide  interesting  and  illustrative  material. 

The  following  specific  findings  can  be  mentioned: 

(1)  With  possibly  two  exceptions,  all  referred  families'  showed  a  major  dis- 
turbance in  the  realm  of  alignments  and  communication  patterns,  although 
this  disturbance  was,  as  a  rule,  not  as  glaring  as  is  often  found  in  fam- 
ilies with  diagnosed  schizophrenic  offspring, 

(2)  We  see  marked  differences  in  the  families  of  "prospective"  schizophrenic 
versus  "prospective"  sociopathic  boys  in  that  the  former  families  appear, 

as  a  rule,  more  binding,  more  socially  isolated,  more  set  against  any  sepa- 
ration of  the  adolescent.  Also  in  the  families  of  "prospective"  sociopathic 
children  we  find  problematical  alignments  —  such  as  an  absence  of  affective 
generation  boundaries  —  and  confusing  communications,  but  at  the  same  time 
they  seem  to  encourage  or  at  least  tolerate  an  adolescent's  separation  and 
peer  group  activities.  As  a  result,  the  separation  attempts  in  the  first 
group  of  families  appear  either  excessively  delayed,  impossible,  or  even 
unduly  premature  and  hence  seem  bound  to  collapse,  while  the  separation  at- 
tempts of  sociopathic  children  appear  at  least  partially,  overtly  as  well 
as  covertly,  permitted. 

(3)  The  study  shows  impressively  how  parents  who  have  been  seriously  de- 
prived in  their  own  childhood  —  either  through  neglect  by  their  own  parents, 
through  exposure  to  hostility,  or  through  parental  loss  --  in  various  ways 
tend  to  interfere  with  the  separation  processes  in  their  children. 

55 


Serial  No.  M-AP(C)-15-2 

As  this  is  the  first  year  of  a  longitudinal  study,  planned  over  a  period 
of  five  years,  conclusive  findings  will  be  available  only  at  a  later  time. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

This  study  builds  on  strategic  findings  about  the  structures,  communication 
patterns  and  boundaries  of  families  with  disturbed  offspring  which  were 
made  at  the  Adult  Psychiatry  Branch  during  the  past  decade.  With  the  focus 
on  the  separation  process  in  adolescents,  this  study  tries  to  assess  the 
significance  of  these  factors  in  the  actual  outbreak  of  schizophrenia  and 
other  disturbances  during  late  adolescence,  a  period  which  is  known  to  be 
fateful  in  an  individual's  personality  development  and  which  yields  a  high 
percentage  of  first  schizophrenic  breaks. 

In  the  present  study,  family  therapy  is  used  as  a  diagnostic  instrument. 
At  the  same  time  it  is  tried  out  as  a  possibly  efficient  and  most  economic 
tool  in  the  prevention  of  the  major  disasters  of  late  adolescence. 

Proposed  Course  of  Project; 

Whereas  the  investigators  focused  in  the  past  year  on  high  risk,  young 
adolescents  who  came  from,  unbroken  middle-class  families,  in  the  following 
year  it  is  planned  to  apply  the  same  research  procedure  to  high  risk  girls 
with  a  similar  family  and  social  background.   In  order  to  broaden  the  com- 
parative base,  the  investigators  intend  to  turn  next  to  offspring  from 
broken  families  and  then,  hopefully,  turn  to  families  from  lower-class 
strata,  including  boys  and  girls,  Negroes  and  white.  At  the  same  time, 
the  yearly  follow-up  on  the  families  already  examined  will  continue.  It 
is  expected  that  the  investigators  will  be  able  to  sharpen  their  predic- 
tions and  hence  their  hypotheses  to  the  degree  that  more  families  are  seen 
and  that  basic  developmental  trends  are  revealed  on  the  basis  of  the  follow 
up  interviews . 

It  is  expected  that  the  data  obtained  by  Drs.  Reiss  and  Silverman  which 
have  not  yet  been  compared  with  the  clinical  and  Rorschach  data  will  further 
help  us  to  understand  personality  and  family  pattern  changes  during 
adolescence. 
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1.  Adult  Psychiatry  Branch 

2.  Family  Studies  Section 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Evaluation  of  Family  Dynamics  with  Conjoint  Family  Art 
Procedures. 

Previous  Serial  Number:  M-AP(C)-81 

Principal  Investigator:   Hanna  Yaxa  Kwiatkowski 

Other  Investigators:   J.  Dent,  Ph.D,  Juliana  Franz,  M.D.,  Carol  Hoover,  MSSW, 

J.  Stabenau,  M.D.,  H.  Stierlin,  M.D.,Ph.D,  J.  Zinner,  M.D. 

Cooperating  Units:    NIMH,  APB,  M-AP(C)-15-1,  15-2,  15-4,  15-7,  17-16, 
1902 

Man  Years: 

Total:  1.4 
Professional:  0.8 
Other:         0.6 

Project  Description: 

Objectives:  (1)  To  evaluate  families  through  a  technique  in  which  art 
media  are  used  as  a  mode  of  communication  and  self-expression  in  order  to 
compare  (a)  different  families  in  which  one  or  more  of  the  offspring  is 
afflicted  with  one  of  a  variety  of  mental  illnesses  (schizophrenic,  psycho- 
neurotic or  delinquent)  as  well  as  normal  families,  and  (b)  different 
members  within  a  family. 

(2)  To  evaluate  through  the  same  technique  changes  occurring 
in  the  course  of  psychotherapy  by  repeating  these  procedures  in  periodic 
follow-ups  during  the  treatment  and  after  discharge. 

Methods  Employed:  (1)  All  members  of  a  family  are  seen  jointly  in  art 
evaluation  sessions.   The  family  is  introduced  to  easy  art  media  with  no 
emphasis  on  the  artistic  achievement.   The  structure  of  the  session  combines 
spontaneous  self-expression  with  standardized  procedures:  (a)  free  picture; 
(b)  family  portraits;  (c)  abstract  family  portraits;  (d)  individual  picture 
started  from  a  scribble  and  (e)  picture  done  by  the  family  jointly  and 
started  with  the  help  of  a  scribble.   These  procedures  are  devised  for  the 
comparison  of  different  families.   The  sessions  are  conducted  by  the  art 
therapist  with  a  cooperating  investigator--psychiatrist,  psychologist  or 
social  worker--as  participant  observer.   All  sessions  are  tape  recorded. 
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occasionally  video  taped  for  a  better  study  of  family  interaction.   Abstracts 
of  all  the  sessions,  describing  the  family's  interaction,  their  comments  and 
discussions  of  their  pictures  as  well  as  special  observations  of  the 
investigators,  are  dictated  upon  completion  of  the  session.   The  art  pro- 
ductions and  the  tapes  of  the  sessions  are  studied  for  more  accurate  analysis. 
Each  family  is  seen  in  family  art  therapy  in  a  single  evaluation  session 
within  the  first  two  weeks  of  admission.   It  is  then  decided  if  work  with  the 
family  will  be  limited  to  this  evaluation  session  as  one  of  the  initial 
research  procedures,  or  if  it  will  be  conducted  as  art  therapy  with  the  entire 
family,  or,  in  certain  cases,  with  the  member  of  the  family  recognized  as  the 
patient  or  with  another  family  member. 

A  major  change  in  the  approach  this  year  is  that  the  Family  Art  Evaluations 
are  done  by  the  art  therapist  with  no  previous  contact  with  the  families,  nor 
information  regarding  history  or  diagnosis.   Tentative  conclusions  regarding 
dynamics  and  diagnostic  impression  of  the  families  are  done  blindly.   This  is 
usually  possible  with  families  v/here  the  index  patient  is  not  hospitalized; some 
knowledge  is  at  times  inevitable  when  the  patient  is  hospitalized  on  the  ward. 

(2)  All  families  admitted  to  the  Family  Studies  Section,  the 
Section  on  Personality  Development,  and  the  Twin  and  Sibling  Section  have 
been  seen  in  family  art  evaluation  or  periodical  re-evaluations.   In  addition 
some  of  the  family  members  are  seen  individually  or  in  different  configura- 
tions: (a)  When  there  is  a  diagnostic  unclarity  and  further  exploration  is 
advisable,  (b)  For  additional  observation  of  the  family  members'  transactions 
and  change  in  their  art  productions  when  in  a  dyadic,  triadic  or  individual 
situation. 

(3)  Family  art  evaluation  continues  as  an  integral  part  of  the 
research  procedures  in  the  School  Project  (M-AP(C)-15-2) .   Predictive  formula- 
tions from  this  single  experience  with  each  family  are  done  blindly.   They 
are  based  on  the  observation  of  projective  identification  and  patterns  of 
alignment;  of  issues  of  separation;  of  construction  versus  growth  potential, 
and  other  hypothetical  conceptualizations  deriving  from  the  families'  pictures 
and  transactions  in  the  family  art  evaluation. 

(4)  At  the  present  phase  of  the  work  a  rating  system  for  the 
comparison  of  art  productions  of  families  with  different  types  of  mental 
diseases  is  considered  of  utmost  importance  and  there  is  sufficient  material 
accumulated  for  this  purpose.   The  work  is  conducted  jointly  with 

Dr.  James  Dent,  and  when  the  rating  system  is  completed  it  will  enable  the 
expansion  of  this  method  for  broader  application. 

Major  Findings:   Through  the  analysis  of  the  art  productions,  the  video 
tapes  and  of  the  recordings  of  the  families'  verbal  interpretations  and 
comments  on  their  pictures  we  have  observed  with  unusual  clarity:  (a)  the 
unfolding  of  the  dynamics  of  the  family,  the  delineation  of  their  roles, 
their  transactions,  the  impact  of  parental  interaction  on  the  patient  and 
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"well"  siblings;  (b)  the  striking  similarities  in  the  styles  of  perceiving, 
thinking  and  focusing  attention  of  different  family  members.   The  repetition 
of  the  evaluative  procedures  after  a  period  of  family  psychotherapy  and  the 
comparison  of  the  sessions  was  quite  revealing  and  helpful  in  accessing  the 
changes,  or,  on  the  other  hand,  the  fixed  patterns  of  the  families'  psycho- 
pathology.   In  some  cases  these  comparisons  were  made  jointly  with  the 
families  and  were  illuminating  for  the  families'  understanding  of  their 
problems  and  for  the  course  of  further  psychotherapy.   The  permanence  of  the 
pictorial  data  was  extremely  helpful  in  the  latter,  especially  for  the 
fragmented  experience  of  the  schizophrenic  family. 

The  periodical  re-evaluation  of  families  has  up  to  now  demonstrated  that 
the  schizophrenic  family  retained  its  psychopathological  characteristics, 
even  when  there  is  a  marked  behavioral  change  in  the  family  and/or  improvement 
in  the  patient. 

New  hypotheses  have  been  developed  through  work  with  patients  and  families 
in  Short  Term  Family  Therapy.  Many  of  these  families  are  not  intact  and  also 
include  younger  children  than  in  the  sample  of  families  studied  until  now. 
These  different  constellations  of  the  family  units  led  to  new  observations 
done  independently  of  other  researchers,  but  coinciding  with  some  of  their 
basic  assumptions,  such  as:  (1)  The  offspring's  unresolved  separation  from 
his  deceased  and/or  divorced  parent.   This  last  was  particularly  well 
observable  in  the  pictures,  where  such  parent  would  frequently  be  included 
as  an  important  person  in  the  family  portraits,  while  ties  with  him  would  be 
denied  in  verbal  family  therapy  or  research  interviews.  (2)  The  art  evalua- 
tion procedures,, which  were  originally  designed  for  adolescents,  need  additional 
explanations  at  another  level  of  understanding  when  used  with  younger  children. 
This  task  is  purposely  left  primarily  to  the  parents,  and  only  later,  when 
necessary,  does  the  art  therapist  intervene  with  clarifications.   It  was 
observed  that  mothers  who  were  insecure,  preoccupied  with  their  own  feelings 
of  inadequacy  and  their  own  dependency  needs  would  give  meaningless  or 
erroneous  explanations  to  the  young  children,  even  if  they  would  themselves 
understand  the  assignment.   Their  anxiety  and  their  own  demand  for  support 
from  the  art  therapist  were  such  that  not  much  resource  was  left  in  them  to 
guide  the  child  and  enrich  the  child's  experience.   The  hypothesis  that  in 
families  with  such  mothers,  one  of  the  offspring  will  later  become  schizo-- 
phrenic,  is  planned  to  be  further  explored. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
A  new  technique  has  been  elaborated  for:  (a)  the  understanding  of  family 
organization  within  the  family  in  different  types  of  mental  illnesses.   This 
evaluation  has  given  additional  dynamic  understanding  of  family  relations 
to  NIMH,  Adult  Psychiatry  Branch  projects  M-AP(C)-15-2,  17-16,  1902,  and  15-4. 

Proposed  Course:  (1)  To  evaluate  through  art  sessions  the  psychodynamics 
of  families  of  schizophrenics,  psychoneurotics,  delinquents  and  normal  controls. 
(2)  To  broaden  the  range  of  the  investigated  families  from  the  complete  nuclear 
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family  to  the  broken,  non  intact  family.  (3)  To  explore  further  the  use  of  the 
family  art  evaluation  as  means  of  studying  therapeutic  change.  (4)  To  estab- 
lish for  diagnostic  purposes  criteria  and  a  rating  system  for  the  comparison 
of  the  art  productions  of  families  with  different  types  of  mental  diseases. 

Awards:   None 

Publications:   None 
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1.  Adult  Psychiatry  Branch 

2.  Family  Studies  Section 

3.  Bethesda,  Maryland 
PHS-NIMH 

Individual  Project  Report 
July  1,  1967  -  June  30,  1968 

Project  Title:   Short-Term  Studies  of  Families 

Previous  Serial  Number:  None 

Principal  Investigators:  Juliana  Day  Franz,  M.D.;  Carol  Hoover,  MSSW 

Other  Investigators:  Mrs.  H.Y.  Kwiatkowski;  R.  Almond,  M.D.;  G.  Borge,  M.D.; 
J.W.  Bullard,  M.D. ;  S.  Cronin,  M.D. ;  D.  Reiss,  M.D. ; 
R,  Savard,  Ph.D.;  M.  Singer,  M.D.;  J.  Strauss,  M.D. 

Cooperating  Units:  M-0D-CI-SW-8(C) ;  M-AP(C) -14-21;  M-AP(C)-1A-51;  M-AP(C) -14-52; 
M-AP(C) -14-53;  administrative,  nursing,  and  occupational 
therapy  staff  for  Nursing  Unit  3-West,  Clinical  Center. 

Man  Years: 

Total:  4.7 
Professional:  3.4 
Other:       1.3 

Project  Description: 

Objectives;  The  intention  of  this  project  is  to  provide  a  sample  of 
families  to  compare  with  the  families,  particularly  of  the  schizophrenic, 
studied  intensively  over  the  years  in  the  Family  Study  Section.  [M-AP(C)-6 
through  1966,  and  ^^AP(C)-75  in  1967,  and  M-AP(C)-15-1  as  of  this  year.] 
These  families  participate  for  not  more  than  two  to  three  months  in  conjoint 
family  treatment  and  study  at  NIMH.   In  a  general  sense,  the  attempt  to  expand 
the  sample  of  families  of  the  schizophrenic  is  to  find  if  there  are  kinds  of 
families  that  do  not  match  the  hypotheses  that  we  have  developed  concerning 
the  schizophrenic's  family  over  the  years,  and,  alternately,  to  see  if  these 
hypotheses  apply  to  families  where  the  index  patient's  diagnosis  is  not  clearly 
schizophrenic.   The  broadened  sample  has  allowed  for  the  Inclusion  of  broken 
families,  or  families  with  some  added  members  such  as  an  adopted  child  or  a 
step-parent,  iand  index  patients  with  less  clearly  diagnosed  schizophrenic 
illnesses. 

The  families  studied  since  1958  here  in  long-term  treatment  have  had,  for 
the  most  part,  the  following  characteristics:  The  index  patient  has  usually 
been  schizophrenic;  the  family  that  has  been  treated  and  tested  has  included 
the  biological  parents  of  the  patient  and  the  siblings;  the  family  has 
usually  not  been  treated  unless  all  of  the  nuclear  family  members  have  agreed 
to  participate.  These  hypotheses  include  some  that  have  been  examined  over 
the  years  here,  as  well  as  more  current  speculations.  These  have  been  in  the 
following  areas: 
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1.  The  predictability  of  schizophrenic  disorder  in  an  offspring  from 
the  test  protocols  of  the  parents. 

2.  Similar  hypotheses  with  somewhat  less  predictability  from  the  excerpts 
of  family  therapy  interaction. 

3.  Hjrpotheses  regarding  the  shallowness  or  rigidity  of  the  sibling  of 
the  schizophrenic. 

4.  Maternal  reactions  to  early  developmental  growth  experiences.  Data 
collected  from  mothers  of  the  schizophrenic  suggest  a  severe  disturbance  in 
the  mother  at  the  oral  period  of  development  of  the  patient-to-be  and  to  a 
lesser  extent  with  his  siblings. 

5.  Different  patterns  of  closeness  and  distance,  including  patterns  of 
separation,  union,  and  reunion. 

6.  Differences  between  the  families  of  the  schizophrenic  and  the  non- 
schizophrenic  in  the  way  anger  and  conflict  are  dealt  with,  degrees  to  which 
the  parents  of  the  schizophrenic  are  aware  of  or  able  to  express  anger;  the  ;v 
degree  to  which  the  patient  or  siblings  in  the  family  of  the  schizophrenic 
form  the  argumentative  focus, 

(For  more  precise  definitions  of  previous  hypotheses  see  Project  M-AP(C)-15-1 
and  the  projects  defined  in  that  report.) 

Methods  Employed;  The  clinical  program,  including  the  two  to  three  months 
limit  on  hospitalization  and  treatment,  is  designed  to  counteract  certain 
aspects  inherent  in  this  psychlatricf research  center.  Since  the  Center  is 
not  subjected  to  the  usual  clinical  pressures  to  hospitalize  patients,  there 
is  an  unwitting  disinclination  to  accept  certain  kinds  of  patients,  pro- 
crastination in  the  decision  to  admit,  and  a  tendency  to  continue  treatment 
for  an  indefinite  length  of  time.  For  this  reason,  the  physicians  connected 
with  three  clinics  in  Montgomery  County,  the  Montgomery  County  Mental  Health 
Center,  the  Montgomery  County  Child  Guidance  Clinic  and  the  Community 
Psychiatric  Clinic  accept  the  responsibility  for  hospitalizing  the  patient. 
In  this  program,  the  so-called  screening  is  with  the  intent  of  apprising  the 
family  of  our  program  rather  than  accepting  or  rejecting  the  group.  The 
patient  can  be  admitted  Immediately  if  the  family  wishes.  All  the  patients 
and  their  families  connected  with  this  program  are  referred  from  these  three 
clinics,  and  these  clinics  also  take  responsibility  for  continued  treatment 
or  other  kinds  of  planning  upon  discharge.  The  referring  psychiatrist  and/or 
social  worker  participate  in  the  screening  of  the  patient  at  NIH  and  are 
urged  to  attend  the  ongoing  meetings  where  therapy  and  research  findings  are 
presented,  and  in  particular  in  conferences  designed  for  discharge  planning. 

The  sample  of  the  patients  has  been  expanded  along  the  following  dimen- 
sions : 

1,  Diagnosis;   It  is  requested  of  the  referring  clinics  that  the  diag- 
nosis be  "in  the  range  of  schizophrenic  illnesses,  including  borderline." 
Thus,  illnesses  ^ich  may  be  mistaken  for  schizophrenia  or  ones  where  the 
diagnosis  remains  debatable  may  be  included  in  the  sample. 

2.  Family  Group:   Families  are  accepted  for  treatment  where  the  con- 
stellation of  the  family  and  the  intactness  of  it  may  be  different  from  the 
original  sample  in  several  ways.  The  patient  is  accepted  for  treatment         { 
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irrespective  of  the  availability  of  family  or  its  willingness  to  participate. 
Family  members  are  requested,  but  not  forced,  to  participate.   The  patient 
may  have  been  adopted;  a  biological  parent  may  be  unavailable  or  deceased; 
there  may  be  one  step-parent;  the  index  patient  may  be  of  the  parent  generation 
in  the  family  that  is  willing  to  participate. 

3.  Treatment  Potential:  By  virtue  of  the  fact  that  these  families  are 
being  accepted  for  admission  without  allowing  the  NIH  physicians  a  veto,  it 
is  hoped  that  some  of  the  kinds  of  families  who  in  the  past  were  not  accepted 
will  be  studied.   Although  families  were  sometimes  not  accepted  for  such 
reasons  as  their  having  poor  treatment  potential,  it  is  thought  that  some  of 
these  reasons  may  have  been  less  than  conscious  ones  having  something  to  do 
with  the  unpalatability  or  frighteningness  of  the  family  group. 

All  families  in  this  program  participate  at  least  twice  weekly  in  some 
form  of  conjoint  family  therapy.   The  style  of  treatment  varies,  depending  on 
the  therapist.   It  is  minimally  intensive,  investigative  and  psychodynamic. 
The  index  patient  becomes  engaged  in  a  milieu  program  and  may  work  or  study. 
Other  therapeutic  contacts  with  family  members  may  or  may  not  be  pursued. 
The  data  collected  from  the  short-terra  families  and  from  the  intact  families 
studied  over  the  years  are  compared  and  include  various  types  of  family  inter- 
action material,  individual  interviews  and  tests  of  family  members.   Families 
participate  in  a  Family  Art  Evaluation  M-AP(C)-15-3,  and  are  given  a  family 
Rorschach,  l!^AP(C)-20-86.   Most  of  the  families  engage  as  research  participants 
in  the  Reiss  Interaction  Experiment,  M-AP(C) -14-21,  the  index  patients  in 
Julian  Silverman's  Cognitive  Tests,  M-AP(C)-21-52, and  also  in  the  diagnostic 
work  of  the  WHO  program.   All  of  these  have  reverberating  value  between  the 
research  groups  involved. 

Major  Findings;  Thirteen  families  have  been  admitted  so  far;  about  half 
of  these  are  the  families  of  a  clearly  schizophrenic  patient.  The  other  half 
has  included  persons  thought  to  be  delinquent,  psychopathic  or  severely 
immature.  About  half  of  the  families  are  ones  broken  by  divorce,  marriage  or 
death;  most  of  these  were  families  of  a  schizophrenic.  There  have  been  three 
families  with  adopted  children. 

Definitive  comparisons  with  the  long-term  families  have  not  yet  been 
made.   So  far,  it  appears  that  families  that  are  no  longer  intact  (due  to 
parental  divorce,  offsprings'  marriages  or  merely  geographical  separation) 
are  comparable  to  the  intact  families  of  the  schizophrenics  that  we  have 
studied  in  the  past;  they  can  neither  maintain  closeness  nor  can  they  fully 
separate.   A  second  recent  area  of  interest  has  been  with  the  families  of 
adolescent  boys  who  are  either  schizoid  or  have  schizophrenic  reactions 
coupled  with  apparent  delinquent  behavior.   The  family  communication  patterns 
fit  those  of  the  schizophrenic's  families  in  the  past.  Whether  these  are 
patients  who  will  become  more  precisely  and  rigidly  schizophrenic  in  several 
years  or  whether  this  is  an  example  of  families  outside  of  the  group  that  has 
been  studied  in  the  past,  is  a  researchable  question. 
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Significance  for  Mental  Health  Research  in  the  Program  of  the  Institute; 
In  attempting  to  study  the  family  of  the  schizophrenic  over  the  years  and 
limiting  the  samples  to  intact  families  and  to  the  clearly  defined  schizo- 
phrenic, we  were  studying  only  a  very  small  percent  of  the  total  population 
of  schizophrenic  patients  needing  hospitalization.  It  is  of  major  Importance 
to  learn  whether  the  family  members  from  broken  or  separated  homes  have 
similar  characteristics  to  those  studied  over  the  years. 

Proposed  Course  of  Project;  The  plan  is  to  continue  this  project  in  the 
same  form  for  another  year.  After  this,  the  criteria  may  again  be  narrowed 
to  study  one  or  more  of  the  groups  within  this  enlarged  sample  of  families; 
for  example,  separated  families,  families  with  one  or  more  adopted  children 
or  families  where  the  diagnosis  of  the  adolescent  is  schizoid  with  psycho- 
pathic trends. 
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1.  Adult  Psychiatry  Branch 

2.  Family  Studies  Section 
3-  Bethesda,  Maryland 


PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 


Project  Title:   Family  Art  Therapy 

Previous  Serial  Number:  M-AP(C)-82 

Principal  Investigator:   Hanna  Yaxa  Kwiatkowski 

Other  Investigators:   None 

Cooperating  Units:   NIMH  Adult  Psychiatry  Branch 

Man  Years: 

Total:  0.2 
Professional:  0.1 
Other:  0.1 

Project  Description: 

Objectives:  (a)  To  continue  the  pilot  study  where  family  art  therapy  is 
used  as  the  sole  therapy  with  families  of  adolescent  schizophrenics;  (b)  To 
use  this  approach  with  families  of  patients  afflicted  with  a  variety  of 
psychiatric  illnesses. 

Methods  Employed:   All  members  of  a  nuclear  family  are  seen  jointly  in 
family  art  psychotherapy  by  the  art  therapist  and  the  collaborating 
psychiatrist.   Art  media  are  offered  to  the  family  as  a  means  of  communica- 
tion and  self-expression;  artistic  or  aesthetic  considerations  are  not 
emphasized.   The  art  evaluation  procedures  combining  spontaneous  free 
expression  with  standard  tasks  are  applied  at  the  beginning  of  treatment 
and  repeated  every  six  months  to  evaluate  the  course  of  therapy.   Otherwise 
the  family  is  largely  left  to  structure  the  session;  they  are  encouraged  to 
draw  or  paint  whatever  comes  to  mind.   It  is  advisable  as  a  general  princi- 
ple to  use  drawing  and  painting  periodically,  not  constantly--graphic 
expression  can  be  used  by  the  family  defensively  to  cut  off  discussion  of 
painful  or  difficult  issues. 

All  the  sessions  are  tape  recorded;  abstracts  describing  the  family's 
interaction  and  the  analysis  of  the  pictorial  and  verbal  material,  as  well 
as  the  therapists'  subjective  reactions,  are  dictated  by  both  therapists. 

This  year's  main  objective  of  the  project  was  to  organize  and  analyze 
clinical  material  collected  in  1966-1967  and  prepare  it  for  publication. 


65 


Serial  No.  M-AP(C)-15-5 

The  paper  is  in  its  final  phase,  its  title  being  "The  Use  of  Drawing  and 
Painting  as  a  Primary  Medium  for  Communication  in  the  Family  Therapy  of 
Schizophrenia".   The  first  part  of  the  paper  deals  with  history  and 
description  of  the  procedure,  and  the  report  of  a  case.   The  second  part, 
"Theoretical  Implications"  is  an  attempt  to  place  the  impressions  and  find- 
ings in  a  larger  theoretical  framework. 

Also  underway  is  work  on  a  study  of  the  blind  reconstruction  and  evalua- 
tion of  the  therapeutic  course  of  the  reported  case,  using  only  the  pictorial 
productions  and  basic  background  information.   Several  analysts  and 
psychiatrists  are  collaborating  in  this  study.   Up  to  now  their  inferences 
regarding  family  dynamics,  roles  and  transactions  have  been  exceedingly 
accurate,  thus  providing  a  confirmation  of  the  hypothesis  that  graphic 
expression  is  a  powerful  primary  tool  for  communication  for  the  schizophrenic 
patient  and  his  family. 

Major  Findings:   The  experience  with  the  use  of  graphic  media  in  family 
therapy  has  shown  that  this  technique  is  particularly  useful  with  the 
schizophrenic  and  his  family.   These  families  present  specific  therapeutic 
problems:  the  difficulty  of  sharing  a  focus  of  attention;  the  vagueness  of 
many  utterances;  the  inability  to  maintain  continuity;  the  difficulty  for 
the  therapists  to  find  a  common  denominator,  a  starting  point  accessible  to 
both  himself  and  the  schizophrenic  family.   The  graphic  method  permits 
expression  on  a  more  primitive  level.   It  is  task  oriented,  its  products  are 
tangible,  durable  and  revisable,  therefore  they  help  to  focus  on  issues  which 
otherwise  would  vanish  before  they  had  a  chance  to  be  explored;  it  produces 
immediacy  of  participation  and  allows  simultaneous  communication  by  several 
members  without  producing  chaos. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
A  new  technique  has  been  elaborated  for  the  treatment  of  problems  in  family 
relationships  by  means  that  do  not  rely  mainly  or  solely  on  verbalization. 
This  method  may  be  especially  valuable  for  families  who  have  difficulties  in 
verbal  communication.   The  enduring  existence  of  the  pictures'  is  of  great 
importance  to  schizophrenic  subjects  who  are  afflicted  with  problems  of  in- 
consistency and  evanescent  thinking.   It  is  valuable  because  it  provides 
permanent  research  data.   The  pictorial  material  of  families  with  different 
types  of  mental  illness  presents  an  exciting  and  promising  field  for 
therapeutic  and  diagnostic  exploration. 

Proposed  Course:  To  continue,  in  collaboration  with  staff  psychiatrists, 
using  art  therapy  as  the  only  therapeutic  procedure  with  families  of 
schizophrenics  and  psychoneurotics.   To  continue,  when  indicated,  family  art 
therapy  as  an  adjunctive  to  psychotherapy.   To  complete  the  paper  and  the 
blind  study  based  on  clinical  material  of  last  year. 

Honors  and  Awards:   None 

Publications:  (in  preparation)  "The  Use  of  Drawing  and  Painting  as  a 
Primary  Medium  for  Communication  in  Schizophrenia." 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Pamly  Studies 

3.  Bethesda,  Maryland  20014 


PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 


Project  Title:  The  Conceptualization  of  Lasting  Dyadic  Relationships 

Previous  Serial  Number:   M-AP(C)-83 

Principal  Investigator:  Helm  Stierlin,  M.D.,  Ph.D. 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years: 


Total                : 

.3 

Professional: 

.2 

Other                : 

.1 

Project  Description:  y' 

Objectives;  J 

This  project  seeks  to  contribute  to  the  theoretical  base  for  the  compara-  |[' 

tive  analysis  of  a  wide  variety  of  human  relationships.  It  grew  out  of  2' 

conceptualizations  which  the  investigator  developed  before  he  joined  the  ii, 

Adult  Psychiatry  Branch  two  years  ago.  The  focus  is  on  the  ongoing  trans- 
action between  two  persons  who  are  considered  as  subjects  —  that  is,  as 
centers  of  an  individual  orientation  toward  the  self,  the  world  and  the 
other  —  who  are  changed  while  the  relationship  unfolds. 

While  the  primary  focus  is  on  dyadic  relationships,  the  implications  of  a 
dyadic  model  for  the  better  understanding  of  family  relationships  are 
being  explored. 

Methods  Employed: 

Study,  critical  evaluation  and  integration  of  a  wide  range  of  ideas  and 
findings  reported  in  the  literature  on  human  relationships.  At  the  same 
time,  the  project  relies  on  the  clinical  experiences  and  observations  pro- 
vided through  the  clinical  services  of  the  Adult  Psychiatry  Branch.  It 
also  benefits  from  the  analytically-oriented  psychotherapy  of  one  schizo- 
phrenic patient  whom  the  principal  investigator  presently  treats  within 
the  context  of  the  Adult  Psychiatry  Branch. 
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Major  Findings: 

(1)  The  major  differences  between  short-term  and  long-term  relationships 
have  been  subjected  to  a  comparative  analysis.  Herein  the  individual 
patient's  and  the  therapist's  expectations  as  to  the  duration  and  inten- 
sity of  the  therapy  have  been  considered. 

(2)  Psychoanalytic  object-relations  theory  has  remained  under  investiga- 
tion. This  resulted  in  the  conceptualization  of  "inner  objects  function," 
which  is  comparable  to  but  not  identical  with  ego  functions, 

(3)  Further  work  was  done  on  the  conceptualization  of  a  dialectic  "subject- 
object"  theory  which,  when  developed,  could  help  to  illianinate  various  as- 
pects of  the  separation  process,   (This  aspect  of  the  project  is  relevant 
to  the  study  of  separation  problems,  as  mentioned  in  Project  M-AP(C)-15-2.) 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

This  conceptual  work  is  relevant  to  the  understanding  of  schizophrenia  as 
a  transactional  thought  disorder.   Beyond  that,  it  seeks  to  illuminate 
various  mental  disorders  as  being  linked  to  special  tj^es  of  human  relation- 
ships. The  complexities  of  human  relationships,  it  appears,  have  far  out- 
distanced the  conceptualizations  so  far  at  our  disposal.  This  project 
tries  to  reduce  the  conceptual  lag  in  this  area. 

Proposed  Course  of  Project; 

A  number  of  theoretical  papers  are  being  prepared  or  are  under  revision. 
Therein  the  investigator  expands  on  the  issues  and  ideas  mentioned  earlier. 

Honors  and  Awards:  None 

Publications: 

Stierlin,  H,:   Review  of  Schizophrenia  and  the  Family,  by  Theodore  Lidz, 
Stephen  Fleck,  Alice  R,  Cornelison,  and  15  others.  Psyche, 

Stierlin,  H,;   Die  Gestaltung  und  Ubermittlung  des  Wahns  in  der  Familie. 
Studium  Genera le,  Jg,  20,  Heft  11,  S,  693-700,  1967, 

Stierlin,  H,:   Moment -Duration,  Accepted  for  publication  in  the  British 
Journal  of  Medical  Psychology, 
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1.  Adult  Psychiatry  Branch 

2.  Family  Studies  Section 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  -  June  30,  1968 


Project  Title:  Siblings  of  Schizophrenics;  Personality  Patterns  in  Family 
Members. 

Previous  Serial  Number:  M-AP(C)-49,  Siblings  of  Schizophrenics. 

Prinicipal  Investigators:  Juliana  Day  Franz,  M.D.;  Carol  Hoover,  MSSW. 

Other  Investigators:  E.F.  Donnelly,  Ph.D.;  Mrs.  H.Y.  Kwiatkowski;  Miss 
Elizabeth  Sherwood. 

Cooperating  Units:  M-0D-CI-SW-8(c) ;  M-AP(C)-14-21,  15-1,  15-3,  15w4. 

Man  Years: 

Total:  0.3 
Professional:  0.2 
Other:       0.1 

Project  Description: 

Objectives:  To  develop  an  understanding  of  the  personalities  of  the 
individual  members  of  the  family  of  the  schizophrenic,  not  only  of  the  immediate 
family  of  the  patient,  but  also  the  connecting  families  in  other  generations, 
such  as  the  mother's  family  of  origin  or  the  parents  of  a  sibling's  spouse. 
An  assessment  of  character,  thought  disorder,  ego  strength  and  the  potentiality 
for  establishing  relationship  is  made  as  well  as  a  description  of  constitutional 
differences,  and  early  parental  assignment  of  role  and  Identity.  Mothers  are 
interviewed  in  an  attempt  to  have  them  define  the  difference  in  their  maternal 
experience  with  each  of  their  offspring. 

Methods  Employed:  Included  in  this  study  are  all  families  belonging  to  the 
Short-Term  Studies  of  Families  (M-AP(C)-15-4)  and  also  all  families  engaged  in 
the  long-term  conjoint  therapy  (M-AP(C)-15-1)  as  well  as  some  families  seen  in 
other  projects  such  as  in  the  Study  of  the  Separation  Process  in  Adolescents 
and  Their  Families  (M-AP(C)-15-2) .  The  parents,  as  a  couple,  and  all  other 
members  of  the  nuclear  family  as  well  as  other  available  members  of  the  extended 
family  are  interviewed  individually.   The  interview  is  a  semi-structured  one 
in  which  data  pertaining  to  closeness  patterns  within  the  family  are  obtained. 
For  details  of  this  aspect  of  the  interview  and  the  form  that  is  given  for  the 
family  members  to  fill  out  see  Project  M0D-CI-SW-8(c) .  An  attempt  is  made  to 
understand  the  individual  through  an  historical  review  of  his  schooling  and 
other  life  achievements  and  through  his  formulation  of  future  plans.  Character 
structure,  thought  disorder  and  extent  of  illness  are  also  estimated  through 
a  battery  of  psychological  tests,  the  family  art  evaluation  (M-AP(C)-15-3)  as 
well  as  the  Interviews. 
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A  form  has  been  devised  which  the  mothers  of  the  index  patient  fill  out; 
they  give  information  on  pregnancy,  birth  and  developmental  landmarks  such 
as  nursing,  walking,  talking  and  toilet-training  for  each  offspring.  They 
write  out  what  was  happening  in  the  home  around  the  time  of  the  pregnancy  and 
birth  of  each  of  the  children.  They  also  note  job  changes,  accidents  and 
illnesses.  The  mothers  are  then  interviewed;  they  are  asked  to  describe  the 
day  of  delivery  for  each  of  their  children  and  also  to  discuss  the  early 
developmental  landmarks.   Inquiry  is  made  of  the  new-bom's  resemblance, 
naming  and  other  aspects  of  the  early  Identity.  They  tell  what  they  can 
about  their  own  infancies  including  nursing  experiences. 

Major  Findings;  About  fifteen  additional  families  have  been  interviewed 
this  year.   Some  of  these  families,  connected  with  the  short-term  studies, 
have  an  offspring  who  is  more  borderline  schizophrenic  than  in  previous 
families.  As  more  families  are  seen,  greater  complexity  regarding  the  balance 
of  personalities  is  noted.  It  is  possible,  at  least  historically,  to  trace 
the  impact  of  such  aspects  of  personality  as  thought  disorder,  constriction 
and  severe  illness  through  more  than  two  generations.  In  the  nuclear  family 
there  are  siblings  who  appear  to  escape  the  pathology  by  restriction  of 
personality,  as  has  been  reported  in  the  past,  but  also  other  siblings  who 
are  seriously  disturbed. 

The  forms  that  the  mothers  fill  out  were  developed  to  shorten  interview 
time;  where  a  mother  has  many  children  this  can  be  considerable.  It  has  in- 
deed accomplished  this,  but  the  effectiveness  of  the  mothers'  reports  came 
as  a  major  surprise.  The  mother  have  for  the  most  part  been  very  cooperative; 
often  more  significant  material  is  written  than  comes  out  in  the  interview  or 
in  the  family  therapy. 

The  data  obtained  on  mateimal  reactions  to  early  developmental  growth 
experiences  is  presently  being  compared  with  the  observations  of  the  mother 
in  the  family  art  evaluation  (M-AP(C)-15-3) .  Noted  in  particular  are  the 
mother's  handling  of  her  dependent  needs  and  her  style  of  offering  explana- 
tions of  the  procedure  to  her  children.  The  degree  of  ungivingness  and  of 
meaninglessness  or  erroneous  explanations  appears  to  correlate  not  only  with 
the  severity  of  schizophrenic  disturbance  in  one  family  member,  but  also  with 
the  mother's  experience  of  oral  deprivation  as  described  in  her  own  life  and 
in  the  nursing  of  her  children. 

Another  mode  of  comparing  family  members'  personality  patterns,  which  is 
in  its  initial  phase,  is  to  examine  a  single  type  of  psychological  test,  such 
as  the  Draw-a-Person  or  Draw-a-House  Test,  or  the  Thematic  Apperception  Test 
of  all  members  of  a  family  and  to  look  at  similarity  or  complementarity  of 
the  members'  styles  and  character  structures.  This  is  of  particular  interest 
because  of  the  opporttinity  to  compare  these  findings  with  the  wealth  of  in- 
formation about  family  members  obtained  from  other  sources. 

A  new  area  of  investigation  that  has  opened  up  is  with  the  adopted 
children  in  the  families  of  the  Short-Term  Studies  of  Families  (M-AP(C)-15-4) 
where  in  some  families  the  styles  of  thinking  and  communicating  separate  the 
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natural  children  from  the  adoptive  ones,  whereas  In  others  the  adopted  child 
cannot  be  distinguished  from  the  rest  of  the  family. 

Significance  to  Mental  Health  Research  and  the  Program  of  the  Institute; 
Much  work  In  the  area  of  the  study  of  the  family  concerns  itself  with  the 
pathological  Influences  within  the  transactional  system  of  the  family;  however, 
this  study  attempts  to  describe  the  range  of  personality  patterns  In  the  family 
of  the  schizophrenic.   It  attempts  to  define  how  It  comes  about  that  there  Is 
such  a  spectrum  of  Influence  upon  the  developing  children. 

This  work  Inter-relates  and  Is  Influenced  by  many  other  programs  of  the 
Institute  which  examine  the  heredity  and  environmental  factors  in  schizophrenic 
illnesses. 

Proposed  Course  of  Project;  Most  families  of  schizophrenics  who  are  ad- 
mitted for  treatment  at  the  Clinical  Center  in  the  Family  Studies  Section  will 
continue  to  be  interviewed  as  described  above.   The  Short-Term  Studies  of 
Families  Project  is  offering  a  new  stimulus  to  this  Section  by  the  introduction 
of  a  variety  of  non-intact  families.   A  paper  describing  more  precisely  the 
correlations  between  the  maternal  experience  and  the  present  personality 
patterns  of  family  members  will  be  written  during  the  next  year. 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Family  Studies 

3.  Bethesda,  Maryland  20014 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   Critical  Review  of  the  Literature  on  Family  Therapy 

Previous  Serial  Number:   M-AP(C)-59 

Principal  Investigator:   C.  Christian  Beels,  M.D. 

Other  Investigator:   Andrew  Ferber,  M.D,,  Albert  Einstein  College  of  Medicine, 
Bronx,  New  York 

Cooperating  Units:   None 

Man  Years: 


Total 

Professional 

Other 


.15 
.15 


Project  Description: 

Objectives: 

To  review  and  integrate  the  technical  literature  on  conjoint  family  therapy. 

Methods  Employed: 

After  consultation  with  several  of  the  leading  people  in  this  field,  a  list 
of  the  principal  contributors  to  the  technique  and  theory  of  family  therapy 
was  prepared;  reprints  and  bibliographies  of  their  own  work  were  solicited 
from  each  of  these  writers,  with  emphasis  on  what  they  themselves  considered 
their  most  important  contributions.  Forms  were  prepared  for  use  by  the  in- 
vestigators in  the  systematic  search  of  this  literature  for  comments  on  what 
we  have  defined  as  key  questions  or  technical  debates  derived  from  our  own 
experiences.  This  reading  was  supplemented  with  visits  and  discussions  with 
several  of  the  leading  practitioners  in  this  field,  including  in  some  cases 
the  observation  of  their  practice  and  teaching  of  family  therapy. 

Major  Findings: 

There  are  in  the  literature  and  practice  of  this  form  of  psychotherapy 
several  issues  of  general  and  theoretical  importance  to  the  field  of  psy- 
chiatry, as  well  as  a  large  accumulation  of  practical  lore  concerning  this 
very  widely  and  variously  practiced  but  little  understood  technique. 
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Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

Discussion  of  these  matters  has  been  mostly  scattered  in  the  writing  of 
individual  practitioners  concerning  their  own  work.  The  proposed  review 
was  designed  to  clarify  the  various  strategies  of  therapy  used  in  differ- 
ent parts  of  the  country  and  at  different  centers o  Within  the  National 
Institute  of  Mental  Health  itself,  family  therapy  is  practiced  in  various 
forms ,  and  the  Adult  Psychiatry  Branch  is  regarded  as  one  of  the  centers 
in  this  country  vftiere  clinical  associates  and  visiting  scientists  come, 
some  especially  to  learn  about  this  mode  of  treatment  through  practice, 
discussion  and  observation. 

Proposed  Course  of  Project; 

The  review  was  completed  during  the  first  half  of  Fiscal  Year  1968, 
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lo  Adult  Psychiatry  Branch 
2o  Section  on  Family  Studies 
3,  Bethesda,  Maryland  20014 


PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 


Project  Title:   A  Study  of  Impairments  in  Autonomous-relatedness  in  Families 
with  Disturbed  Adolescent  or  Young  Adult  Members 

Previous  Serial  Number:   M-AP(C)-79 

Principal  Investigator:   Douglas  F,  Welpton,  M.D. 

Man  Years: 


Total      : 

.1 

Professional: 

.1 

Other       : 

.0 

Project  Description: 

Objectives: 

To  describe  an  aspect  of  the  disturbed  behavior  in  families  with  disturbed 
adolescent  and  young  adult  members  and  to  understand  its  origins. 

Methods  Employed: 

Twenty  families  with  a  disturbed  adolescent  or  young  adult  member  were  ob- 
served by  the  investigator  during  several  therapy  sessions.  The  interac- 
tions between  all  family  members  were  rated  on  scales  defining  autonomy 
and  positive  versus  negative  relatedness. 

Major  Findings: 

That  the  adolescent  or  young  adult  members  had  to  sacrifice  some  of  their 
autonomy  to  maintain  a  sense  of  relatedness,  or  sacrifice  some  of  their 
relatedness  to  become  more  autonomous,  or  that  they  had  to  sacrifice  both 
autonomy  and  relatedness  to  some  extent.  In  these  families  the  deep  feel- 
ings of  relatedness,  such  as  love  and  acceptance,  appeared  to  be  subject 
to  erratic  and  unpredictable  changes.  Mutual  trust  between  family  members 
was  impaired,  and  communications  in  the  family  did  not  help  reality-testing. 
General  positions  were  outlined  pertaining  to  autonomy,  dependency,  and 
decision-making,  with  the  observation  that  these  families  showed  less  de- 
veloped and  mature  positions  in  these  areas.  For  example,  in  the  process 
of  decision-making,  the  parents  and  patient  failed  to  collaborate;  instead, 
one  member  delegated  decisions  and  another  authoritatively  made  them.  The 
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efforts  of  the  family  members  to  defend  themselves  and  each  other  from 
experiencing  anxiety  and  depression  while  trying  to  make  perfect  decisions 
contributed  to  their  impairments  in  autonomous-relatedness.  The  comple- 
mentary use  of  introjection  and  projection  as  defenses  contributed  to  the 
members'  vicariously  living  through  each  other  at  the  expense  of  autonomous- 
relatedness. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

The  project  continued  the  study  of  autonomy  previously  done  by  Murphey, 
Silber,  Hamburg,  et  al.,  which  was  followed  by  Tippett's  and  Silber's 
work  on  the  autonomy  of  self-esteem.  In  the  study  of  autonomy,  related- 
ness,  and  problems  with  affects,  it  offered  a  complementary  approach  to 
the  studies  of  disturbed  families  to  those  already  existing  in  the  Family 
Studies  Section  and  in  the  Section  on  Personality  Development, 

Proposed  Course  of  Project; 

The  principal  investigator  completed  his  tour  of  duty  and  the  project  was 
terminated. 
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1.  Section  on  Psychosomatic  Medicine 

2.  Adult  Psychiatry  Branch 

3.  Bethesda,  Maryland  20014 

PHS-NIMH 
Individual  Progress  Report 
July  1,  1967  through  June  30,  1968 

Project  Title;   Studies  of  Pinched  off  Nerve  Endings  (Synaptosomes)  as  a  Model 
System  for  Investigating  the  Transport,  Binding,  and  Metabol- 
ism of  Monoamines. 

Previous  Serial  Number;   None 

Principal  Investigator;   John  M.  Davis,  M.D. 

Other  Investigators:   Robert  W.  Colbum,  Ph.D.,  Dennis  L.  Murphy,  M.D., 

Frederick  K.  Goodwin,  M.D.,  and  William  E.  Bunney ,Jr. ,M.D. 

Cooperative  Units:  None 

Man  Years; 

Total;  2.0 
Professional;  1.5 
Other;         0.5 

Project  Description; 

Optimal  ionic,  pH,  and  substrate  conditions  for  the  functioning  of 
synaptosomes  were  developed.   Antidepressant  drugs,  such  as  desme thy limipr amine, 
or  antimanic  drugs,  such  as  lithium  are  added  to  the  synaptosome  system  and 
measurements  are  made  of  the  uptake,  binding,  and  release  of  a  variety  of 
neurotransmitter  substances. 

Objectives;  Synaptosomes  isolated  from  whole  brain  represent  an  in  vitro 
system  similar  in  many  respects  to  that  present  in  living  organisms.  Current 
basic  problems  being  investigated  with  this  system  are;  (1)  hew  do  neuro- 
transmitters pass  through  membranes?  (2)  how  are  they  bovmd  within  vessicles? 
and  (3)  what  is  the  mechanism  for  their  release? 

A  concurrent  study  involves  investigating  the  effects  of  psychotomitic 
drugs  on  the  above  parameters  for  neurotransmitter  substances. 

Major  Findings: 

The  synaptosomes  take  up,  bind,  and  release  monoamines  such  as 
norepinephrine  and  serotonin  much  as  they  function  in  in  vivo  or  in  perfusion 
experiments.  The  uptake  is  saturable  and  kinetic  findings  such  as  V    and 
Km  fit  closely  those  found  with  other  systems.  Lineweaver-Burk  plots  indicate 
that  many  drugs  act  competitively  in  blocking  net  uptake  of  the  amines. 
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Chronic  lithium  treatment  increased  net  uptake  of  monoamines  when  given  at 
levels  used  clinically  for  mania.  Uptake  studies  with  neurotransmitters  are 
of  importance  since  reuptake  is  a  major  means  for  termination  of  the  trans- 
mitter action. 

Significance  to  Mental  Health  Research: 

•  The  drugs  altering  monoamine  function  have  proved  very  useful  in  modify- 
ing mood.  The  present  studies  provide  information  on  a  molecular  basis  con- 
cerning drug  action. 

Proposed  Course  of  Project; 

With  the  above  system  large  nisnbers  of  very  similar  samples  can  be  pre- 
pared and  these  will  be  used  in  ccsnparing  a  wide  variety  of  drugs  using 
kinetic  methods  to  determine  active  mechanisms.   In  addition  to  the  various 
drug  treatments,  animals  will  be  treated  by  electroconvulsive  shock  combined 
with  drug  treatments  and  examined  for  monoamine  uptake.  Moreover,  the 
release  of  monoamines  will  be  studied  following  electrical  stimulation  of 
the  synaptosomes . 

Honors  and  Awards:   See  Individual  Project  Report  No.  23. 

1.   Davis,  J.W.,  Colburn,  R.W. ,  Murphy,  D.L. ,  Bunney,  W.E.,  Jr.:   A  New 
Research  Tool  for  the  Study  of  Brain  Biogenic  Amines  and  Psychoactive 
Drugs.   Annual  Meeting  of  the  American  Psychiatric  Association,  Boston, 
Mass. ,  May  1968. 

Publications:   See  Individual  Project  Report  No.  23. 

1.  Colburn,  R.W. ,  Goodwin,  F.K. ,  Bunney,  W.E. ,  Jr.,  and  Davis,  J.M.: 
Effects  of  Lithium  on  the  Uptake  of  Noradrenaline  by  Synaptosomes. 
Nature,  Vol.  215,  No.  5108,  1395-1398,  198,7. 

2.  Colburn,  R.W. ,  Goodwin,  F.K. ,  Murphy,  D.L. ,  Bunney,  W.E. ,  Jr.,  and 
Davis,  J.M.  :   Quantitative  Studies  of  Norepinephrine  Uptake  by 
Synaptosomes.   Biochemical  Pharmacology.   In  Press. 

3.  Davis,  J.M. ,  Goodwin,  F.K,,  Bunney,  W.E. ,  Jr.,  Murphy,  D.L. ,  and 
Colburn,  R.W. :   Effects  of  Ions  on  Uptake  of  Norepinephrine  by 
Synaptosomes.   The  Pharmacologist,  Vol.  9,  No.  2,  184,  1967. 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Psychosomatic  Medicine 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Biochemical  and  Behavioral  Factors  in  Depressive  Reactions 

Previous  Serial  Number:   M-AP (C) -23 

Principal  Investigator:   William  E.  Bunney,  Jr.,  M.D. 

Other  Investigators: 

Psychiatrists:   John  M.  Davis,  M.D.,  Frederick  K.  Goodwin,  M.D.,  David 
Anderson,  M.D.,  W.T.  Carpenter,  Jr.,  M.D. ,  Dennis  L. 
Murphy,  M.D.,  David  Janowsky,  M.D.,  Frederick  Snyder,  M.D. 

Biochemists:     Robert  W.  Colburn,  Ph.D.,  Hans  Weil  Malherbe,  M.D. 

Psychiatric  Social  Worker:   Melitta  J.  Leff,  M.S.W. 

Psychiatric  Consultants:   Marion  B.  Richmond,  M.D. ,  Earl  Silber,  M.D. 

Jan  Fawcett,  M.D.,  Alec  Coppen,  M.D. 

Art  Therapist:   Harriet  Wadeson 

Cooperating  Units:   Nursing,  Occupational  Therapy  Personnel  on  Ward  3  East, 

St.  Elizabeth's  Hospital,  Central  Bioch'emical  Laboratory, 
Laboratory  of  Clinical  Science,  NIMH,  Neuropsychiatric 
Research  Unit,  Medical  Research  Council  Laboratories, 
Surrey,  England. 

Man  Years: 

Total:  3 
Professional:  2 
Other:        1 

Project  Description: 

Objective: 

The  objective  of  this  project  has  been  to  develop  a  research  program 
for  the  investigation  of  behavioral  and  biochemical  aspects  of  depressive  re- 
actions, manic-depressive  reactions,  and  suicide. 

Behavioral  Objectives: 

Behavioral  objectives  include  an  attempt  to  delineate  some  of  the  central 
problems  in  depression  through  a  behavioral  analysis  of  the  depressive 

process.     Other  objectives  involve  the  formularion  of 
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theoretical  concepts  about  behavioral  processes  in  the  development  of  depres- 
sive illness.   An  attempt  to  anchor  these  concepts  in  concrete  observations 
of  behavior  is  being  made  and  there  is  also  an  effort  to  define,  document, 
and  differentiate  thinking  patterns  in  subgroups  of  depressed  patients.   We 
hope  to  characterize  the  thinking  pattern  of  the  psychotically  depressed 
patient  and  differentiate  it  from  the  scliizophrenic  patient.   Further  studies 
involve  investigation  of  sleep  patterns  in  depressed  patients,  studies  of 
the  psychological  distress  in  depression,  and  studies  of  visual  projection 
of  manic,  depressed  and  suicidal  patients. 

Biochemical  Objectives: 

Biodiemical  objectives  which  are  covered  in  separate  reports  involve 
studies  of  biochemical  factors  in  suicide,  studies  of  steroid  metabolism  in 
depression,  studies  of  catecholamine  metabolism  as  related  to  depression, 
studies  of  litliium  carbonate  and  electrolyte  metabolism  in  affective  dis- 
orders, and  laboratory  studies  of  the  mode  of  action  of  anti-depressant  med- 
ications . 

Methods  Employed: 

1.  Patients  are  selected  for  the  study  who  show  severe  depressive  fea  - 
tures  including  feelings  of  hopelessness,  thoughts  of  worthlessness ,  preoccupa- 
tion with  death  or  dying,  and  difficulty  sleeping.   No  patients  were  accepted 
who  required  continuing  medication  for  organic  disease. 

2.  Two  methodological  principles  are  incorporated  into  the  research  de- 
sign;  a)   all  biochemical  and  behavioral  data  are  collected  on  a  continuous 
longitudinal  basis  on  each  patient  throughout  the  course  of  hospitalization; 
and  b)   the  biodiemical  data  are  collected  independently.   This  method  allows 
the  retrospective  analysis  of  independently  collected  data. 

3.  Behavioral  data  is  collected  by  our  nursing  research  team,  art  ther- 
apist, social  x.forker,  and  staff  pliysiciaus: 

a)  Our  nursing;  researcli  team  was  trained  in  systematic  methods 
of  observation  and  recording.   At  the  end  of  the  morning  and 
evening  shift,  two  members  of  the  nursing  team  independently  rate 
eadi  patient  on  a  15  point  scale.   The  scale  measures  the  amount 
of  depression,  anxiety,  psychotic  behavior,  physical  activity, 
somatic  complaints,  and  anger  which  are  manifested  during  the 
eight-hour  shift.   These  variables  were  selected  because  they 
describe  theoretically  important  dimensions  of  depressive  pathol- 
ogy. 

b)  The  staff  physicians  see  each  patient  in  individual  psychotherapy 
two  to  five  times  a  week.   All  interviews  are  recorded  on  tape 
and  research  notes  are  dictated  for  each  interview,  as  well  as 
periodic  research  summaries.   The  psydiiatrists  also  directly 
rate  specific  patients  during  particular  carts  of  the  research 

s  tudy . 

c)  The  social  worker  interviews  the  closest  relatives  of  each  patient 
and  sees  them  individually  on  a  weekly  basis,  collects  dat^  con- 
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cerning  the  situations  surroianding  the  onset  of  the  depressive  ill- 
ness ,  and  dictates  summaries  following  an  outline  covering  specific 
areas  of  research  interest. 

d)  The  art  therapist  collects  data  at  specific  points  during  the  patient's 
hospital  course  and  during  blind  studies. 

e)  Observations  were  made  by  the  nurses  concerning  the  patients'  sleep 
throughout  every  night  of  every  admission.  These  observations  were 
recorded  at  half-hour  intervals. 

Biochemical  Data: 

Urinary  17-hydroxycorticosteroids  are  analyzed  under  the  supervision 
of  Mrs.  Edna  Gordon  in  the  central  biochemical  laboratory.  Dr.  Hans  Weil 
Malherbe  has  continued  a  limited  analysis  of  urinary  catecholamines.   Aldos- 
terone and  plasma  Cortisol  determinations  have  been  completed  by  New  England 
Nuclear  Corporation.   Blood  and  urine  electrolytes  are  determined  in  the 
clinical  laboratories  of  NIH,  and  in  the  Section's  own  biochemical  research 
laboratory. 

Major  Findings; 

The  following  findings  relate  specifically  to  the  behavioral  studies  and 
the  results  of  the  biochemical  studies  are  recorded  in  individual  reports. 
Dr.  David  Anderson  has  been  involved  primarily  with  the  study  of  sleep 
patterns  in  depressed  individuals.   For  the  past  5-1/2  years,  sleep  data  has 
been  collected  nightly  on  every  patient  admitted  to  Ward  3  East  of  the  Clin- 
ical Center.   These  have  been  in  the  form  of  nursing  observations  every  half- 
hour  throughout  the  night.   These  data  yield  patterns  of  sleep  during  the 
night  and  show  high  correlations  with  a  large  number  of  analyzed  all  night 
EEC  records.   The  work  has  allowed  for  a  rather  definitive  answer  concern- 
ing the  relationship  of  awakening  to  diagnosis  of  depressive  pathology.   The 
pattern  of  sleep  disturbance  in  psychotic  depression  differs  statistically 
from  that  seen  in  neurotic  depression.   Over  1000  nights  in  60  patients  have 
been  studied  to  date,  and  it  is  clear  that  neurotic  depressives  show  sig- 
nificantly more  awakening  in  the  late  evening  while  the  psychotic  depressive 
and  manic-depressive  patients  show  marked  early  morning  awakening.   The  sleep 
pattern  is  similar  during  the  first  week  of  hospitalization,  during  the  next 
five  weeks,  and  throughout  the  total  hospitalization.   The  sleep  pattern  dur- 
ing the  first  week  is  predictive  of  the  patient's  diagnosis  and  of  his  sub- 
sequent hospital  course. 

In  the  art  therapy  program  of  Mrs.  Harriet  Wadeson,  a  study  has  been  com- 
pleted showing  differences  in  features  of  spontaneous  pictures  made  during 
mania  and  during  depression.   An  investigation  is  underway  to  confirm  criteria 
for  depressive  characteristics  of  art  production  by  ten  depressed  patients. 
An  additional  study  has  been  done  on  patients  on  and  off  lithium  in  terms  of 
their  graphic  projection. 

Analysis  is  being  completed  of  environmental  events  prior  to  the  break- 
down of  functioning  in  a  group  of  forty  depressed  patients .   The  breakdown  of 
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patients  who  otherwise  fall  clearly  into  the  "endogenous"  category  is  pre- 
ceded by  clearcut  precipitating  events.   Tnese  data  challenge  the  British  and 
European  view  concerning  endogenous  depressions.  Most  of  the  patients  show 
multiple  precipitating  stresses  which  suinmated  at  the  time  of  breakdo^vm.   If 
most  depressions  are  associated  with  massive  stress  prior  to  their  onset, 
then  it  seems  critical  to  continue  to  ask  the  research  question  as  to  how 
these  stresses  may  produce  exaggerated  responses  of  the  adrenal  cortical  sys- 
tem and  the  catecholamine  system.   Changes  in  these  systems  could  produce 
shifts  in  membrane  permeability  or  membrane  structure  possibly  associated  with 
enduring  biochemical  changes  in  severe  depression. 

Progress  is  also  being  made  in  studies  attempting  to  define  psychotic 
depressive  thought  patterns.   Because  depressed  patients  are  often  relatively 
nonverbal,  it  has  taken  a  good  deal  of  time  to  assemble  a  series  of  speech 
samples  from  these  patients.  At  the  present  time,  however,  a  group  of  quotes 
have  been  collected  for  a  group  of  ten  recurrent  psychotic  depressives ,  ten 
patients  who  have  recurrent  manic  depressive  episodes  and  ten  schizophrenics. 
These  were  mat  died  for  mood.  We  are  now  attempting  to  evaluate  whether  they 
can  be  differentiated  in  terms  of  thought  content  alone. 

Significance  of  Research: 

It  is  hoped  that  this  research  will  increase  our  understanding  of  many 
facets  of  the  depressive  process  and  through  a  continuing  attempt  to  synthesize 
these  observations  into  a  hypothesis,  we  will  be  able  to  develop  more 
critical  studies. 

Proposed  Course  of  Study; 

During  the  next  year,  we  will  continue  the  longitudinal  study  of  the  re- 
lationships between  the  psychological,  behavioral,  and  the  biochemical  aspects 
of  depression  with  particular  reference  to  depressive  and  manic  thought  dis- 
order and  suicide.   Drugs  will  be  used  as  pharmacological  tools.   There  is  an 
increasing  use  of  isotopes  for  the  study  of  catecholamines,  steroids,  and 
electrolytes. 

Honors  and  Awards; 

1.  Bunney,  William  E. ,  Jr.:  Invited  Paper.        17  -  Hydroxy cortical 
Steroid  Excretion  in  Suicidal  Behavior.   Fourth  International  Conference 
on  Suicide  Prevention,  October,  1967. 

2.  Bunney,  William  E^ ,  Jr.:   Invited  Paper.   Psychoendocrine  Parameters  of 
Psych opathology.   APA  and  AAAS  Research  Conference  on  Some  Current  Issues 
in  Psychobiochemical  Research  Strategies  in  Man,  December,  1967.   To  be 
published  in  book  foion  by  Academic  Press, 

3.  Bunney,  William  E. ,  Jr.:   Two  lectures.      Current  Research  on  Steroid 
Metabolism  in  Affective  Disorders.   The  Role  of  Electrolytes  in 
Catecholamines  in  Depression.   Washington  University  Medical  School, 
St.  Louis,  Missouri,  March,  1968. 
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4.  Bunney,  William  E. ,  Jr.,  Murphy,  D.  L. :   Interaction  Between  Total  Body 
Potassium,  Psychological  Qiange  and  Steroid  Excretion.   Annual  meeting 
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5.  Bunney,  William  E.,  Jr.:   Symposium  on  Lithium,  Annual  Meeting  of  the 
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l3iocliemical  Studies  of  LithiuBi  Treatment.   Annual  meeting  of  the 
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Office,  1968. 

9.   Goodwin,  F.  K. :   Behavioral  and  Biochemical  Studies  of  Lithium.   To  be 
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Puerto  Rico,  December,  1967.   In  press.  United  States  Government  Printing 
Office,  1968. 

10.  Goodwin,  F.  K. :  Lithium  in  Mania  and  Depression.  To  be  published  in  the 
proceedings  of  the  ACNP,  Annual  meeting,  San  Juan,  Puerto  Rico,  December, 
1967.   In  press.  United  States  Government  Printing  Office,  1968. 
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Neuro chemistry.  New  York,  April,  1968. 
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Publications; 

1.  Bunney,  W.  E. ,  Jr.,  Goodwin,  F.  K. ,  Davis,  J.  M. ,  Fawcett,  J.  A.: 
A  Behavioral- Biochemical  Study  of  Lithitim  Treatment.   Accepted  for 
Publication  in  American  Journal  of  Psychiatry. 

2.  Bunney,  W.  E. ,  Jr.:   The  Current  Status  of  the  Role  of  Biochemical 
Factors  in  Psychotic  Depression.   To  be  published  as  a  chapter  in 
Mind  as  a  Tissue. 

3.  Bunney,  W.  E. ,  Jr.,  Fawcett,  J.  A.:   Biochemical  Research  in  Depression 
and  Suicide.   To  be  published  as  a  chapter  in  Diagnosis  and  Management 
of  the  Suicidal  Individual.   Little,  Brown  and  Company,  Boston,  Mass. 

4.  Colbum,  R.  W.  ,  Goodwin,  F.  K.  ,  Bunney,  W.  E.  ,  Jr.,  and  Davis,  J.  M. : 
Effects  of  Lithium  on  the  Uptake  of  Noradrenaline  by  Synaptosomes. 
Nature ,  Vol.  215,  No.  5108,  1395-1398,  Sept.  23,  1967. 

5.  Colbum,  R.  W. ,  Goodwin,  F.  K.  ,  Murphy,  D.  L. ,  Bunney,  W.  E.  ,  Jr.,  and 
Davis,  J.  M. :   Quantitative  Studies  of  Norepinephrine  Uptake  by 
Synaptosomes.   Biochemical  Pharmacology,  in  Press. 

6.  Davis,  J.  M. ,  Goodwin,  F.  K. ,  Bunney,  W.  E. ,  Jr.,  Murphy,  D.  L. ,  and 
Colbum,  R.  w. :   Effects  of  Ions  on  Uptake  of  Norepinephrine  by 
Synaptosomes.   The  Pharmacologist,  Vol.  9,  No.  2,  pg.  184,  1967. 

7.  Goodwin,  F.  K.  ,  Davis,  J.  M. ,  and  Colbum,  R.  W. :   H^-Norepinephrine 
Uptake  by  Synaptosomes:  Inhibition  by  Ouabain.   The  Pharmacologist  9, 
184,  1967. 

8.  Colbum,  R.  W.  ,  Goodwin,  F.  K.  ,  Bunney,  W.  E. ,  Jr.,  and  Davis,  J.  M. : 
The  Effect  of  Lithium  on  the  Uptake  of  Norepinephrine  by  Snyaptosomes. 
Nature,  215:  1395,  1967. 

9.  Schildkraut,  J.  J.,  Davis,  J.  M. ,  Klerman,  G.  L, :  Biochemistry  of 
Depression,  ACNP,  San  Juan,  Puerto  Rico,  Dec. ,  1967. 

10.  Davis,  J.  M. ,  et  al. :   Clinical  Efficacy  of  Antidepressants.   Proceedings 
of  ACNP  Meeting.   See  in  press  U.  S.  Government  Printing  Office,  1968. 

11.  Cole,  J.  O. ,  Davis,  J.  M. :   Efficacy  of  Phenothyazine.   Proceedings  of 
ACNP  Meeting.   See  in  press  U.  S.  Government  Printing  Office,  1967. 

12.  Davis,  J.  M. ,  et  al. :   Overdosage  of  Psychotropic  Drugs.   A  Review. 

I.  Major  and  Minor  Tranquilizers.   Dis.  Nerv.  Sys.  ,  29,  157-164,  1968. 

13.  Davis,  J.  M. ,  et  al. :   Overdosage  of  Psychotropic  Drugs.   A  Review. 

II.  Antidepressants  and  other  psychotropic  agents,   Dis.  Nerv.  Sys. , 
29,  246-256,  1968. 

84 


Serial  No.  M-AP (C) -16-23 
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14.  Cole,  J.  O. ,  and  Davis,  J.  M, :   Antidepressants.   Comprehensive 

Textbook  of  Psychiatry,  H.  Kaplan,  A.  Freidman,  Williams  and  Wilkins, 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Psychosomatic  Medicine 

3.  Bethesda,  Maryland 


PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title;   The  Development  of  a  Technique  for  Assaying  the  Kinetics 
of  Norepinephrine  Metabolism  in  Brain  in  vivo. 

Previous  Serial  Number:   M-AP(C)-46 

Principal  Investigator:   William  E.  Bunney,  Jr.,  M.D. 

Other  Investigators:   John  M.  Davis,  M.D. ,  Robert  Colburn,  Ph.D., 
Frederick  K.  Goodwin,  M.D. 


Man  Years: 


Total 

Professional 

Other 


0.3 
0.2 
0.1 


Project  Description; 

This  project  has  as  its  goal  the  technique  for  obtaining  estimates  of 
the  kinetics  of  norepinephrine  metabolism  in  brain  following  the  techniques 
developed  by  Dr.  James  Maas. 

Objectives : 

There  is  a  great  deal  of  evidence  that  catecholamines  in  specific 
regions  of  the  brain  are  important  for  behavior,  normal  and  pathological. 
This  evidence,  in  general,  has  remained  inferential  in  that  it  is  based  upon 
clinical  and  animal  studies  which  indicate  that  drugs  which  either  raise  or 
lower  the  level  of  norepinephrine  in  brain  lead  to  changes  in  behavior.   From 
a  clinical  standpoint,  one  of  the  problems  which  has  hampered  further  clari- 
fication of  the  role  of  norepinephrine  in  behavior  is  the  fact  that  this  amine 
does  not  cross  the  blood-brain  barrier.   However,  in  earlier  investigations 
by  ourselves  and  others  it  was  noted  that  (a)  norepinephrine  or  dopamine 
injected  into  the  cistema  magna  or  ventricles  rapidly  enters  brain  and  that 
(b)  while  norepinephrine  does  not  move  from  blood  to  cerebrospinal  fluid-brain 
it  does  move  from  cerebrospinal  fluid  to  blood.   This  suggested  that  by  the 
use  of  double  isotope  techniques  it  would  be  possible  with  urinary  assays 
only  to  obtain  estimates  of  the  kinetics  of  norepinephrine  metabolism  in  brain. 
Since  the  introcysternal  technique  is  difficult  in  man,  it  is  important  to 
develop  other  techniques  by  which  it  is  possible  to  study  the  dynamics  of 
norepinephrine  in  brain  in  vivo. 
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Methods  Employed: 

1.  H^  NE  is  injected  into  the  cisterna  magna  of  dogs  and  simultaneously 

a  C^^  NE  infusion  into  the  jugular  vein  is  begun.  Urine  specimens  are  collected 
over -time.  From  curves  for  the  rate  of  appearance  of  C   NE  and  h3  in  urine 
it  is  possible  to  develop  mathematical  functions  from  which  an  expression  f (t) 
indicating  the  rate  of  feed  of  H^  NE  from  cerebrospinal  fluid  to  body  is 
obtained.  By  convoluting  f(t)  with  a  time  function  for  the  rate  of  appearance   i 
of  NE  C-'-^  metabolites  in  urine  one  can  estimate  what  fraction  of  the  H'^  urine 
metabolites  are  from  brain. 

2.  Precursors  of  norepinephrine  such  as  tyrosine  or  DOPA  labeled  with 
tritium  will  be  injected  i.v.  or  i.p.  and  attempts  will  be  made  to  obtain 
data  to  compare  with  the  above  technique.   The  possibility  of  obtaining  data 
on  norepinephrine  turnover  without  using  introcysternal  puncture  will  .thus 
be  explored. 

Major  Findings: 

Data  obtained  indicate  that  (a)  the  rationale  behind  the  technique  Seem 
sound,  (b)  experimental  results  are  in  general  agreement  with  more  direct 
evidence  obtained  by  sacrificing  the  animals,  (c)  data  obtained  from  a  re- 
serpinized  dog  are  in  the  predicted  direction,  (d)  by  various  manipulations 
it  is  possible  to  increase  the  fraction  of  H^  NE  entering  brain  (and  thereby 
increase  the  sensitivity  of  the  method),  (e)  simpler,  alternating  methods  for 
mathematically  handling  the  data  can  be  used  without  an  appreciable  loss  of 
reliability,  and  (f)  the  technique  appears  to  be  adaptable  to  human  studies. 

Significance  to  Mental  Health  Research: 

A  technique  for  obtaining  in  vivo  measures  of  norepinephrine  metabolism 
in  brain  in  dog  has  been  developed.   This  will  allow  expansion  of  our  knowledge 
of  the  role  of  this  amine  in  behavior.   If  techniques  can  be  developed  to  obtain 
turnover  of  norepinephrine  in  brain  to  a  reasonable  degree  of  accuracy  without 
introcysternal  puncture,  it  would  be  possible  to  apply  this  to  man. 

Proposed  Course  of  Project: 

Patients  with  Omraaya  reservoirs  allows  for  the  injection  of  H  norepinephrine! 
or  dopamine  without  hazards.   Experiments  are  being  designed  to  use  the 
technique  described  above  in  neurological  and  depressed  patients. 

Honors  and  Awards:   See  Individual  Project  Report  No.  23. 

Publications:       See  Individual  Project  Report  No.  23. 


88 


Serial  No.  M-AP(C)-16-47 

1.  Adult  Psychiatry  Branch 

2.  Section  on  Psychosomatic  Medicine 

3.  Bethesda,  Maryland 


PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title;   Adenosine  Triphosphate-Metal-Norepinephrine  Ternary  Complexes 
and  the  Metabolism,  Transport  and  Binding  of  Monoamines. 

Previous  Serial  Number;  M-AP(C)-A7 

Principal  Investigator;   Robert  W.  Colbum,  Ph.D. 

Other  Investigators;   John  M.  Davis,  M.D.,  Dennis  L.  Murphy,  M.D. , 
William  E.  Bunney,  Jr.,  M.D. 

Cooperating  Units;   None 

Man  Years; 

Total  :  0.7 
Professional;  0.5 
Other       :  0.2 

Project  Description; 

These  investigations  involve  experiments  dealing  with  a  molecular  model 
of  the  mechanism  of  binding  of  norepinephrine  and  other  amines  in  nerve  endings 
and  synaptic  vessicles. 

Objectives; 

The  hypothesis  that  Adenosine  Triphosphate-Metal  Norepinephrine 
Ternary  Complexes  are  important  in  catecholamine  has  been  tested  further 
through  studies  of  the  metals  present  in  synaptosomes  and  synaptic  vessicles, 
and  through  the  study  of  the  release  of  metals  from  these  particles  relative 
to  the  release  of  catecholamines. 

Methods  Employed; 

Synaptosomes  and  smaptic  vessicles  are  isolated  by  sucrose  gradient 
ultracentrifugation.   The  particulate  material  is  disrupted  further  by  hypotonic 
shock  or  sonication  followed  by  additional  centrifugation.  The  metals  in  the 
fractions  are  measured  by  atomic  absorption.   In  some  cases  radioactive  cate- 
cholamines are  employed  to  follow  the  distribution  of  the  amines  in  conjunction 
with  the  metals.   The  various  subcellular  components  are  identified  by  electron 
microscopy. 
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Major  Findings; 

When  the  synaptic  vessicles  were  broken  with  sonication  and  it  was  foiond 
that  iron,  copper,  and  zinc  remained  with  the  particulate  material  whereas  Mg 
and  Ca  were  found  in  the  supernatant.  Moreover,  a  plot  of  Mg  released  versus 
the  time  of  sonication  closely  parallels  the  catecholamine  release.   In  the 
cases  in  which  vessicles  were  incubated  at  37°  Mg  release  closely  correlated 
with  catecholamine  release  until  about  half  of  the  catecholamine  and  Mg 
remained,  at  which  point  the  catecholamines  leveled  off  and  the  Mg  continued 
to  be  released.   Preliminary  tests  have  shown  that  metals  are  present  in 
appreciable  quantities  in  the  synaptosome  ghosts  as  well  as  the  synaptic 
vessicles . 

Significance  to  Mental  Health  Research; 

There  is  a  good  deal  of  evidence  which  suggests  that  the  disposition  of 
norepinephrine  in  brain  is  of  great  importance  in  a  variety  of  normal  and 
abnormal  behaviors.   Any  work  leading  to  a  clarification  of  mechanisms  of 
handling  of  this  amine  are,  therefore,  of  direct  pertinence  to  mental  health 
research. 

Proposed  Course  of  Project; 

Further  experimental  work  on  the  above  hypothesis  is  in  progress.   New 
techniques  for  obtaining  relatively  large  amounts  of  the  subcellular  fractions 
are  being  developed  as  well  as  new  methods  for  studying  the  synaptosomes 
under  conditions  in  which  they  seem  to  function  iii  vitro  as  if  they  were  in 
vivo. 

Honors  and  Awards;  See  Individual  project  Report  No.  23. 

Publications;       See  Individual  Project  Report  No.  23. 
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2.  Section  on  Psychosomatic  Medicine 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title :   Studies  of  Behavioral  and  Biochemical  Factors 
in  Suicidal  Patients. 

Previous  Serial  Number :  M-AP(C)-71 

Principal  Investigator:   William  E.  Bunney,  Jr.,  M.  D. 

Other  Investigators :   Melitt^  J.  Leff,  M.  S.  W. 

Consultant :   Jan  A.  Fawcett,  M.  D. 

Cooperating  Units :   Nursing  Personnel,  Ward  3-East,  NIMH 

Man  Years : 

Total:  0.4 
Professional:  0.2 
Other  0 . 2 

Project  Description: 

Objectives :  (1)  To  test  hypotheses  that  patients  with 
increased  suicidal  potential  have  elevated  levels  of  urinary 
17-Hydroxycorticosteroids  and  VMA.   An  attempt  will  be  made 
to  correlate  17-OHCS  levels  with  both  clinical  ratings, 
general  clinical  assessment,  and  the  behavior  of  the  patients, 
(2)  To  study  patterns  of  communication  and  interpersonal 
behavior  in  patients  who  manifest  suicidal  behavior. 

Methods  Employed :   (1)  Study  in  Clinical  Center.   An 
on-going  evaluation  of  all  acutely  suicidal  patients  is  being 
conducted  on  our  own  unit  at  the  Clinical  Center.   This 
involves  (a)  the  collection  of  the  total  behavioral  observa- 
tional battery  and  (b)  the  longitudinal  collection  of  24-hour 
urines  for  the  analysis  of  17-Hydroxycorticosteroids  and  VMA. 
(2)  Clinical  study  of  suicidal  communication.   Dr.  Jan  A. 
Fawcett  and  Mrs.  Melitta  Leff  are  involved  in  a  retrospective 
detailed  and  intensive  analysis  of  behavioral  data  from  a 
group  of  acutely  suicidal  patients .   They  are  attempting  to 
evaluate  a  number  of  behavioral  factors  which  can  be  used  to 
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predict  suicidal  intent.   Data  concerning  the  communication 
patterns  and  interpersonal  interaction  of  30  depressed  patients 
were  systematically  collected  by  3  groups  of  observers: 
psychiatrists,  psychiatric  social  workers  and  a  research 
nursing  team.   On  the  basis  of  the  objective  criteria  these 
30  patients  were  divided  into  a  high,  moderate,  and  low  risk 
group.   Seven  patients  placed  in  the  high  risk  group  either 
committed  suicide  or  made  an  attempt  which  would  have  succeeded 
if  they  had  not  been  found. 

Major  Findings :   Work  on  the  behavioral  prediction  of 
suicidal  potential  has  continued  to  support  our  hypothesis 
that  17-hydroxycorticosteroids  may  offer  a  test  of  suicidal 
potential.   To  date  eight  patients  who  made  serious  suicide 
attempts  or  committed  suicide  have  been  studied  at  the  Clinical 
Center  and  in  other  research  settings .   A  serious  attempt  is 
defined  as  an  act  indicating  a  strong  wish  to  die  which  would 
have  resulted  in  the  patient's  death  except  for  the  intervention 
of  factors  beyond  his  control.   Two  questions  concerning  the 
usefulness  of  17-OHCS  as  an  index  of  suicidal  potential  are 
being  evaluated.   First,  is  there  an  association  between 
chronically  elevated  steroid  levels  and  suicidal  potential, 
and,  second,  are  steroid  levels  elevated  in  some  patients  a 
few  weeks  prior  to  a  suicidal  attempt  thus  providing  a  method 
of  alerting  the  therapist  to  the  immediate  danger  of  suicide? 
Six  of  the  eight  suicidal  patients  studied  showed  persistent 
17-OHCS  levels  over  10  mg  per  24  hours  for  periods  from  one  to 
six  months  prior  to  suicidal  behavior.   The  possible  usefulness 
of  17-OHCS  determinations  to  the  immediately  alerting  of  the 
clinician  was  also  evaluated.   There  was  no  data  on  two  of  the 
cases.   However,  five  of  the  remaining  six  cases  showed  levels 
over  10  mg  for  24  hours  in  men  and  over  8  mg  per  24  hours  in 
women  prior  to  the  suicide  or  serious  suicide  attempt.   These 
values  of  8  and  10  mg  per  24  hours  are  clearly  above  the  normal 
ranges  for  the  biochemical  method  used. 

Additional  data  has  been  accumulated  from  four  research 
centers  including  NIH  on  Serial  Urinary  17-OHCS  levels  in  ten 
patients  who  have  either  committed  suicide  or  made  a  life- 
threatening  attempt.   The  additional  data  continues  to  confirm 
a  previous  reported  observation  that  significant  elevations  of 
17-OHCS  levels  occur  in  the  suicidal  patients.   The  mean 
elevations  in  these  patients  ranked   strikingly  high  when 
compared  with  over  100  patients  and  normal  individuals  on  whom 
17-OHCS  levels  have  been  run. 

Results  from  the  study  of  communication  patterns  in 
depressed  patients  indicate  that  of  the  15  chronic  character- 
istics of  interpersonal  behavior  selected  for  analysis  four 
were  found  which  significantly  differentiated  the  seven  patients 
in  the  high  risk  group  from  the  other  two  groups .   Characteris- 
tics included: 
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1.  Interpersonal  incapacity  which  was  defined  as  indicating 
a  life-long  inability  to  maintain  more  mutually  inter- 
dependent relationships. 

2.  Marital  isolation  which  was  observed  as  a  long  standing 
emotional  disengagement  despite  outward  appearances 

of  a  conventional  marriage . 

3.  Help  negation  which  was  defined  as  the  patient's  per- 
sistent  denial  of  therapeutic  engagement  while  hostilely 
absolving  others  of  their  failure  to  help. 

4 .  Distorted  communication  of  dependency  wishes  which  was 
defined  as  the  inability  of  the  individual  to  express  directly 
his  dependency  needs  to  a  significant  other  in  a  manner 
which  might  lead  to  support  and  gratification. 

All  four  of  these  are  manifestations  of  chronic  inter- 
personal difficulty.   In  addition  the  high  risk  group  communi- 
cated their  death  attempt  only  to  their  significant  other  and 
in  the  case  of  a  suicide  attempt  they  clearly  stated  that  they 
wished  to  die.   Again  these  factors  differentiated  the  high 
from  the  moderate  and  low  risk  group . 

The  Significance  to  Mental  Health  Research: 

The  accumulation  of  additional  data  supporting  our  hypo- 
thesis again  suggest  a  potential  usefulness  of  17-OHCS  levels 
in  the  prediction  of  suicidal  intent.   Behavioral  observations 
concerning  chronic  life  patterns  in  suicidal  patients  may  also 
help  or  act  to  receive  prediction  in  management  of  these 
patients.   The  20  to  30  thousand  deaths  which  occur  each  year 
in  this  country  due  to  suicide  emphasizes  that  suicide  remains 
an  important  public  health  problem. 

Proposed  Course  of  Study : 

This  study  will  be  extended  and  continued.   At  the  present 
time  our  results  are  highly  statistically  significant.   It  is 
obvious,  however,  that  this  kind  of  study  can  only  be  fully 
evaluated  over  an  extended  period  of  time  involving  many  years 
of  study. 

Honors  and  Awards;   See  Individual  Project  Report  No.  23 

1.  Bunney,  William  E. ,  Jr.:   Invited  Paper.       "17-  Hydroxycortical 
Steroid  Excretion  in  Suicidal  Behavior";  Fourth  International  Conference 
on  Suicide  Prevention,  October,  1967. 

2.  Fawcett,  J.  A.,  Leff,  M. ,  Bunney,  W.  E. ,  Jr.:   "Suicide  —  Clues  from 
Interpersonal  Communication";  Annual  meeting  of  the  American  Psychiatric 
Association,  Boston,  May,  1968. 
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Publications:   See  Individual  Project  Report  No.  23 

1.  Bunney,  W.  E.,  Jr.,  Fawcett,  J.  A.:  "Biochemical  Research  in  Depression 
and  Suicide";  To  be  published  as  a  chapter  in  Diagnosis  and  Management 
of  the  Suicidal  Individual.   Little,  Brown  and  Company,  Boston,  Mass. 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Psychosomatic  Medicine 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   Studies  of  Changes  in  Catecholamine  Metabolism  in  Depressive 
Reactions. 

Previous  Serial  Number:   M-AP (C) -72 

Principal  Investigator:   William  E.  Bunney,  Jr.,  M.D. 

Other  Investigators:   John  M.  Davis,  M.D. ,  Hans  Weil  Malherbe,  M.D. , 

Frederick  K.  Goodwin,  M.D. ,  David  Janowsky,  M.D. 

Cooperating  Units;   Nursing  Personnel  Ward  3-East&  St.  Elizabeth's  Hospital 

Man  Years:  "' 

t 
Total:         1.4  ]i' 

Professional:   0.6  v' 

Other:         0.8  ;!:( 

■■>  i 

Project  Description:  J 

Objective:   The  objective  of  this  study  is  to  investigate  the  possible  '[" 

role  of  catecholamines  in  depressive  reactions.   An  intensive  review  of  the  'm\ 

literature  has  revealed  a  number  of  lines  of  evidence  which  suggest  the  im-  ^' 

portance  of  norepinephrine  and  perhaps  serotonin  in  depressive  reactions. 
The  two  classes  of  drugs,  monoamine  oxidase  inhibitors  and  the  Tofranil  group, 
which  are  successful  in  the  treatment  of  depression,  raise  functional   brain 
norepinephrine  while  reserpine,  which  produces  depression  in  a  small  but  con- 
sistent number  of  individuals  treated  for  hypertension,  depletes  brain  nor- 
epinephrine.  Therefore,  a  number  of  studies  have  been  initiated  to  investigate 
the  role  of  norepinephrine  in  depression.   These  include: 

a.  Attempts  to  modify  brain  amine  levels. 

b.  Attempts  to  identify  abnormal  metabolites  of  catecholamines 
which  may  increase  depressive  symptoms. 

c.  Studies  of  alterations  catecholamine  metabolism  as  reflect- 
ed b  y  urinary  excretion  patterns  in  manic  patients  during  sick 
and  well  periods  and  on  and  off  medication. 

d.  Studies  of  the  breakdown  products  of  norepinephrine  in  the  urine 
to  determine  if  changes  in  the  breakdown  pathways  exist  in  de- 
pressed patients. 

e.  Studies  of  the  relationship  of  alterations  in  norepinephrine  metabolism 
to  electrolyte  and  steroid  metabolism  in  depressed  patients. 
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f .   Studies  of  catecholamine  and  indolmetabolism  in  differ- 
ing mood  states  in  neurological  and  depressed  patients 
with  Ommaya  reservoirs. 

Methods  Employed:   (1)  Studies  attempting  to  change  brain 
amine  levels.   All  patients  received  alpha  methyl  dopa  both 
i.v,  and  p.o.,  L-dopa  i.v.  (precursor  of  norepinephrine  which 
passes  the  blood-brain  barrier),  MAO  inhibitor  p.o.,  and  5-HTP 
i.v.  (a  precursor  of  serotonin  which  passes  the  blood-brain 
barrier).   It  was  hypothesized  that  two  of  these  compounds, 
L-dopa  and  5-HTP,  would  increase  norepinephrine  and  serotonin 
in  the  brain  and  would  decrease  depressive  symptoms.   Blood 
pressure,  pulse,  respiration,  and  temperature  were  recorded  at 
regular  intervals  following  the  administration  of  the  above 
drugs.   The  patients  were  rated  on  our  standard  rating  scales 
every  four  hours,  before,  during,  and  after  the  period  of  drug 
study.   A  check  list  concerning  all  side  effects  was  kept  and 
the  nurses  dictated  detailed  descriptions  of  the  patients  verbal 
and  nonverbal  behavior  before,  during,  and  after  the  medications. 
In  order  to  study  the  possible  subtle  changes  in  a  given  patient 
an  individual  scale  was  developed  for  each  patient  prior  to  the 
study.   The  three  symptoms  most  characteristic  of  the  patients' 
psychopathology  were  listed  and  were  rated  on  a  1  to  15  point 
basis.   This  allowed  us  to  measure  change  of  the  idiosyncratic 
psychopathology  of  each  patient.   Urine  was  collected  in  24 
hour  pools  and  was  available  for  analysis  of  17-hydroxycorti- 
costeroids,  epinephrine,  norepinephrine,  VMA,  and  normetane- 
phrine .   (2)   In  the  study  of  catecholamine  metabolites  in 
depressive  reactions,  we  have  collected  behavioral  longitudinal 
data  on  16  patients  and  urine  pooled  in  24  hour  samples.   An 
average  of  15  groups  of  determinations  have  been  analyzed  for 
each  of  the  16  patients  being  studied.   Epinephrine,  norepine- 
phrine, 3-methoxy-4-hydroxy  mandelic  acid,  and  3,4-dihydroxyphen- 
lacetic  acid  were  analyzed.   (3)   In  collaboration  with  Dr.  Alec 
Coppen  in  London,  England,  biochemical  determinations  have  been 
done  on  brains  of  suicidal  patients,  and  patients  who  have  died 
by  other  means. 

Results :   (1)  The  data  concerned  with  the  study  attempting 
to  change  brain  amine  levels  has  been  analyzed.   Long  term 
remissions  in  the  depressed  patient  were  not  produced;  however, 
we  did  observe  some  extremely  interesting  short  term  behavioral 
changes  which  seemed  clearly  related  to  the  medication  given. 
A  total  of  24  patients  have  been  treated  with  L-dopa.   (2)  The 
work  on  the  metabolic  breakdown  products  of  norepinephrine 
represents  a  three  year  study.   Based  on  our  comprehensive 
clinical  observations  two  members  of  the  research  group  placed 
the  16  patients  in  this  study  in  one  of  two  diagnostic  groups, 
acute  psychotic  depression  and  neurotic  depression.   The  accuracy 
of  these  judgments  were  validated  by  two  independent  raters. 
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The  acute  psychotic  depressive  group  showed  marked  elevations  of  norepinephrine 
levels  in  contrast  with  the  neurotic  depressive  group.   Differences  between  the 
norepinephrine  levels  in  the  two  groups  were  significant  at  the  .0002  level. 
All  the  individual  means  of  the  acute  psychotic  depressive  group  were  higher 
than  those  of  the  neurotic  depressive  group.   Norepinephrine  levels  in  the 
neurotic  depressive  group  are  more  stable  than  those  in  the  psychotic  depressive 
group  as  shown  by  both  the  ranges  and  the  standard  deviations.   (3)  Serotonin 
and  its  major  breakdown  product  5HIAA,  a  breakdown  product  of  serotonin,  have 
been  shown  to  be  decreased  in  the  brains  of  suicidal  patients  as  compared  to 
the  brains  of  individuals  who  died  of  other  causes. 

Significance  of  the  Research:   This  research  may  lead  to  an  understanding 
of  biochemical  factors  of  etiological  importance  in  depression  and  thus  lead 
to  more  rational  and  direct  treatment.   The  rationale  for  studying  the  role 
of  norepinephrine  and/or  serotonin  in  depressive  reactions  is  built  on  an 
impressive  body  of  indirect  evidence.   It  is  thought  that  norepinephrine  is 
involved  in  neurotransmission;  therefore,  attempts  to  directly  relate  changes 
in  norepinephrine  metabolism  to  psychotic  depressions  have  important  basic 
implication  for  our  understanding  of  the  biochemistry  of  affect. 

Proposed  Course  of  Study:  1)   Studies  will  be  continued  in  an  attempt  to 
develop  similar  methods  for  study  of  norepinephrine  and  serotonin  metabolism 
in  the  brain  of  humans.   2)  A  major  effort  will  be  made  to  study  the  inter- 
relationship of  norepinephrine  in  the  mechanism  of  action  of  lithium  carbonate. 
3.)  Neurological  patients  with  and  without  mood  disorder  who  have  an  Onmaya 
reservoir  in  place  will  be  used  to  study  norepinephrine  and  serotonin  metabolism 
and  drug  effects. 

Honors  and  Awards:   See  Individual  Project  Report  No.  23. 

Publications;   See  Individual  Project  Report  No.  23. 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Psychosomatic  Medicine 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title 


Studies  on  the  Therapeutic  Usefulness  and 
Mechanism  of  Action  of  Lithium  in  Manic- 
Depressive  and  Depressive  Illnesses. 


Previous  Serial  Number :  M-AP(C)-73 

Principal  Investigator :   William  E.  Bunney,  Jr.,  M.  D. 


Other  Investigators 


Cooperating  Units 


:   Frederick  K.  Goodwin,  M.D.,  Dennis  L. 
Murphy,  M.D. 

Nursing  Personnel  on  Ward  3-East,  NIMH; 
Biochemical  Research  Laboratory, 
Psychiatry  Institute,  Aarhus  University, 
Risskov,  Denmark 


Man  Years : 

Total : 

Professional: 
Other : 

Project  Description 


1.4 
0.7 
0.7 


Objectives :   (1)  The  intensive  evaluation  of  the  usefulness 
of  lithium  in  the  treatment  of  manic-depressive  and  depressive 
patients,  utilizing  a  careful  double-blind  methodology; 
(2)  longitudinal  evaluation  of  the  way  in  which  patients  respond 
to  lithium,  including  timing  of  their  response,  parallel  changes 
in  behavioral  and  thought  patterns,  relationship  of  response  to 
dose  an-d  blood  levels  and  the  timing  of  the  occurrence  of  side 
effects;  (3)  the  use  of  lithium  to  study  biochemical  mechanisms 
underlying  affective  illness  and  the  biochemical  mechanism  of 
lithium  action;  and  (4)  the  study  of  the  psychodynamics  of  the 
manic-depressive  process  utilizing  the  symptom  splitting  quality 
of  lithium. 

Methods  Employed:   A  series  of  manic-depressive  patients 
have  been  evaluated  on  a  longitudinal  basis  using  daily  double- 
blind  evaluations  by  a  psychiatrist  and  multiple  ratings  by 
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psychiatric  nurses  based  on  continual  24  hour  observations. 
All  patients  on  the  lithium  protocol  have  received  the 
medication  in  a  double-blind  design  with  a  series  of  multiple 
code  numbers  known  only  to  one  of  the  investigators  not 
responsible  for  patient  rating.   The  central  feature  of  this 
protocol  is  a  series  of  brief  periods  off  medication  (i.e.;  on 
placebo) .   In  addition  to  the  daily  semistructured  psychiatric 
interviews  a  trained  psychiatric  nursing  team  rates  the  patients 
twice  daily  on  a  15  point,  24  item  scale  designed  to  evaluate 
mania,  depression,  anger,  psychotic  thought,  anxiety,  motor 
activity,  and  physical  complaints.   As  with  previous  use  of 
this  rating  scale  our  psychiatric  research  nursing  team  consist- 
ently shows  high  interrater  reliability. 

Before  and  during  lithium  treatment  each  patient  is  given 
a  battery  of  cognitive  and  perceptual  tests  under  the  super- 
vision of  Dr.  Julian  Silverman  of  the  Adult  Psychiatry  Branch. 
In  selected  patients  a  Cortical  evoked  potential  studies  are 
conducted  in  collaboration  with  Dr.  Monte  Buchsbaum  of  the 
Laboratory  of  Psychology. 

Biochemical  data  is  collected  longitudinally  on  each 
patient.   This  includes  daily  assays  of  plasma  and  whole  blood 
lithium,  plasma  sodium  potassium,  magnesium,  calcium,  creatinine, 
daily  24-hour  urinary  excretion  of  lithium,  sodium,  potassium, 
and  creatinine;  and  periodic  assays  of  24-hour  urines  for  17- 
hydroxycorticosteroids,  catecholamines,  and  catecholamine 
metabolites. 

In  addition,  patients  on  the  lithium  protocol  have  periodic 
determinations  of  total  body  potassium,  and  tissue  (muscle) 
levels  of  lithium,  sodium,  potassium,  magnesivim,  calcium,  and 
chloride.   For  descriptions  of  methods  involved  in  these  deter- 
minations refer  to  the  Project  Report  on  "Electrolyte  Studies 
in  Affective  Disorders." 

Major  Findings :   So  far  we  have  completed  the  longitudinal 
evaluation  of  fourteen  patients  treated  with  lithium,  although 
analysis  of  some  of  the  data  is  still  in  progress.   In  all 
three  manic  patients  evaluated  with  daily  double-blind  ratings 
by  a  psychiatrist  we  have  documented  a  consistent  pattern  of 
recurrence  of  manic  symptoms  within  24  hours  of  lithium  with- 
drawal .   On  the  other  hand  the  time  lag  between  restarting  the 
medication  and  beginning  of  clinical  improvement  varies  from 
2-5  days.   We  are  currently  analyzing  the  subtle  shifts  in 
mood  and  thought  as  the  patient  goes  on  and  off  lithium.   We 
have  given  lithium  to  a  few  severely  depressed  patients  and 
have  observed  qualitative  and  quantitative  changes  apparently 
related  to  the  medication.   However,  these  changes  are 
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equivocal  and  do  not  at  this  point  constitute  evidence  for  a 
clear  cut  response  in  depression. 

The  plasma  data  from  twelve  patients  has  been  analyzed  so 
far,  and  indicate  a  significant  increase  in  plasma  magnesium 
during  lithium  treatment  in  the  manic-depressive  -patients  but 
not  in  the  four  patients  with  endogenous  depression.   Plasma 
calcium  has  been  observed  to  change  on  lithium,  and  plasma 
sodium  decreases  in  the  initial  period  on  lithium.   Urinary 
aldosterone  excretion  increases  100%  in  the  initial  period 
in  all  patients  studied.   Total  body  potassium  decreases  in 
the  depressed  patients  on  lithium  and  increases  in  the  manic 
patients . 

Analysis  of  preliminary  catecholamine  data  from  five  patients 
in  various  diagnostic  groups  indicate  the  following  changes 
during  the  stable  phase  of  lithium  treatment :  decrease  in  free 
norepinephrine,  increase  in  VMA  and  normetanephrine .   No  con- 
sistent change  in  170H  excretion  has  been  observed  in  eight 
patients . 

Significance  to  Mental  Health  Research :   Lithium  appears 
to  be  a  highly  specific  treatment  for  mania  and  to  have  at 
least  a  prophylactic  effect  against  recurrent  mania.   In 
addition  to  its  clinical  value  lithium  offers  exciting  possi- 
bilities as  a  research  tool  both  in  the  psychological  and  the 
biological  study  of  affective  illness.   The  rapid  and  predict- 
able change  in  behavior  with  change  in  lithium  dose  documented 
for  the  first  time  in  our  laboratory  will  allow  for  precise 
timing  of  complex  biological  and  psychological  evaluative 
procedures . 

Course  of  the  Project:   More  intensive  clinical  study  with 
an  expanded  patient  population,  particularly  to  evaluate 
lithium  efficacy  in  depression  alone  and  in  combination  with 
other  drugs . 

Evaluation  of  the  effects  of  lithium  administration  on 
17-hydroxycorticosteroid  and  catecholamine  excretion  patterns. 
Further  evaluation  of  the  excretion  pattern  of  lithium,  of 
the  question  of  lithium  accumulation,  its  site  or  sites  of 
action,  and  its  effect  on  other  aspects  of  whole  body  and 
brain  metabolism. 
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Honors  and  Awards ; 

1.  Goodwin,  Frederick  K. ,  Murphy,  Dennis  L. ,  and  Bunney,  William  E. ,  Jr.: 
"Behavioral-Biochemical  Studies  of  Lithium";  Annual  Meeting  of  the 
American  Psychiatric  Association,  May  1968. 

2.  Goodwin,  F.K. :   "Behavioral  and  Biochemical  Studies  of  Lithium";  Guest 
Lecturer.   University  of  Maryland,  School  of  Medicine,  December  1967. 

3.  Goodwin,  F.K:   "Lithium  in  Mania  and  Depression";  Guest  Lecturer. 
Department  of  Psychiatry,  Johns  Hopkins  University  Medical  School, 
February  1968. 

Publications:   None 


102 


Serial  No.  M-AP(C)-16-74  ! 

1.  Adult  Psychiatry   Branch 

2.  Section  on  Psychosomatic  Medicine 

3.  iiethesda,   Maryland 

PES -NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Studies  of  the  Relationship  of  Steroid  Metabolism  to 
Depressive  Psychopathology . 

Previous  Serial  Number:   M-AP(C)-74 

Principal  Investigator:   William  E.  Bunney,  Jr.,  M.D.  and  W.  T.  Carpenter, 

Jr.,  M.D. 

Cooperating  Units :   Nursing  Personnel,  Ward  3  East  NIMH 

Man  Years: 

Total:         0.8 

Professional:   0.4  " 

Other:         0.4  '^^ 

i 

Project  Description;  £ 

Objective:   The  work  this  past  year  has  consisted  primarily  of  pursuing  ;;|>i 

tlie  objectives  described  in  the  1965-66  report  and  further  identified  in  the  J 

blueprint  for  research  authored  by  Drs .  Jan  A.  Fawcett  and  William  E.  Bunney, Jr. 
These  studies  are  directed  toward  a  clarification  of  the  relationship  between  t 

adrenal  cortical  activity  and  depression.   Data  have  also  been  collected  in  m, 

the  steroid  area  which  may  allow  for  correlation  of  electrolyte  and  catechol-  2' 

amine  data  in  the  hope  of  providing  the  ground  work  for  an  integrated  hypothesis 
of  the  biochemistry  of  depression.   Thus,  the  primary  effort  has  been  in- 
vested in  setting  up  procedures  to  measure  production  rate  and  metabolic 
clearance  rate  of  Cortisol  in  depressed  subjects  and  in  a  second  study  to  es- 
tablish the  relationship  between  Cortisol  production  and  various  stages  and 
phases  of  sleep.   This  latter  study  will  be  detailed  in  a  separate  project 
report.   Other  studies  under  way  are  directed  toward:   (1)  further  clarifying 
the  response  of  the  adrenal  gland  to  ACTH  in  depressed  patients;  (2)  establish- 
ing the  diurnal  pattern  of  plasma  Cortisol  in  depressed  patients;  (3)  collect- 
ing data  on  the  correlation  between  high  17-hydroxy corticosteroid  excretion 
and  excretion  of  catecholamines;  (4)  further  identification  of  the  relation- 
ship between  high  Cortisol  levels  and  suicides  and  suicide  attempts. 

Methods  Employed:  ; 

1.  Metabolic  clearance  rates  and  production  rates  of  Cortisol  determined  by 
a  radioactive  dilution  method  based  on  serial  determinations  of  the 
specific  activity  of  Cortisol  and  its  metabolites  during  constant  in- 
fusion of  C14  hydrocortisone. 
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2.  Four  hour  ACTH  infusions  have  been  given  to  evaluate  the  responslvlty 
of  the  adrenal  gland  in  depressed  individuals  during  depressed  and 
recovered  phases . 

3.  Plasma  samples  for  Cortisol  determination  have  been  obtained  in  the 
evening  and  morning  during  depressed  and  recovered  phases  to  evaluate 
diurnal  patterns  in  depression. 

4.  Urine  has  been  analyzed  for  17-hydroxycorticosteroid  and  catecholamines 
before,  during,  and  after  ACTH  infusion,  in  an  effort  to  identify  any 
correlation  between  adrenal  cortical  activity  and  catecholamine  metabo- 
lism in  depression. 

5.  Methopyrapone  and  Dexamethasone  tests  have  been  conducted. 
Major  Findings: 

1.  Data  collection  for  the  metabolic  clearance  rates  and  production  rates  of 
Cortisol  are  still  in  the  preliminary  stages  but  suggest  an  increased 
rate  of  clearance  in  depression. 

2.  Full  analysis  of  the  response  to  ACTH  has  not  been  completed  but  pre- 
liminary findings  indicate  that  the  adrenal  gland  may  be  mildly  hyper- 
responsive  to  ACTH  in  depressed  patients. 

3.  The  diurnal  pattern  of  plasma  Cortisol  conforms  to  the  usual  curve  in 
most  cases,  but  the  means  for  depressed  patients  are  significantly  highef 
than  normals . 

4.  Full  analysis  of  the  correlations  between  17-OHCS  excretion  and  catechol- 
amines has  not  been  carried  out.   However,  findings  have  failed  to  show 
any  consistent  correlations. 

5.  Methopyrapone  and  Dexamethasone  tests  have  not  demonstrated  a  consistent 
abnormality  in  depression. 

Significance  to  Mental  Health  Research: 

We  have  collected  during  the  past  six  years  a  variety  of  evidence  sug- 
gesting a  relationship  between  adrenal  cortical  steroids  and  depression. 
The  mechanism  through  which  the  correlation  is  effected,  and  the  extent  to 
which  abnormalities  and  adrenal  cortical  steroid  metabolism  may  be  involved 
in  the  vulnerability  of  individuals  to  depression  rather  than  simply  reflect- 
ing a  depressed  psychic  state  have  not  been  determined.  We  feel  that  the 
studies  described  in  this  project  report  may  add  significantly  to  our  xinder- 
standing  and  may  assist  in  a  more  intelligent  search  for  etiologic  factors 
and  therapeutic  measures  in  the  depressed  patient. 

Proposed  Course  of  Project; 

1.  Determination  of  metabolic  clearance  rate  and  production  rate  in  10 

104 


Serial  No.  M-AP(C)-16-74 
depressed  patients  who  show  high  urinary  17-OHCS  levels. 

2.  Establishing  the  role  of  Cortisol  binding  globulin  in  the  high  plasma 
levels  of  Cortisol  in  some  depressed  patients. 

3.  Searching  for  correlations  between  electrolyte  changes,  catecholamine 
metabolism,  and  steroid  excretion  in  depressed  patients  and  as  associated 
with  lithium  treatment.   (Reported  under  a  separate  individual  project 
report.) 

4.  Studies  of  changes  in  aldosterone  will  be  conducted  during  well  and  sick 
periods. 

Honors  and  Awards;   See  Individual  Project  Report  No.  23. 

1.   Bunney,  William  E. ,  Jr.:     "Current  Research  on  Steroid  Metabolism 
in  Affective  Disorders";  Washington  University  Medical  School,  St. 
Louis,  Missouri,  March,  1968. 

Publications ;   See  Individual  Project  Report  No.  23. 

1.  Bunney,  W.  E. ,  Jr.:  "The  Current  Status  of  the  Role  of  Biochemical 
Factors  in  Psychotic  Depression";   To  be  published  as  a  chapter  in 
Mind  as  a  Tissue. 

2.  Fawcett,  J.  A.,  Bunney,  W.  E. ,  Jr.:   "Pituitary  Adrenal  Function  and 
Depression  -  An  Outline  for  Research".   Accepted  for  publication  in 
The  Archives  of  General  Psychiatry. 


105 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Psychosomatic  Medicine 

3.  Bethesda,  Maryland  20014 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title;   Sleep  Patterns  in  Depressed  Individuals 

Previous  Serial  No.:   M-AP(C)-77 

Principal  Investigator:   David  E.  Anderson,  M.D. 

Other  Investigators:   John  M.  Davis,  M.D.  and  William  E.  Bunney,Jr.,  M.D. 

Cooperating  Units:   None 

Man  Years; 

Total  :  0.5 

Professional  ;  0.3 

Other  ;  0.2 

Project  Description; 

Objectives; 

(1)   To  investigate  the  relationship  of  the  sleep  patterns  seen  in 
different  types  of  depressive  syndromes.   (2)   To  investigate  patterns  of 
sleep  disturbance  accompanying  periods  of  crisis.   (3)   To  establish  the 
reliability  of  the  naturalistic  description  of  sleep  as  an-  indicator  of 
sleep  versus  waking. 

Method: 

For  the  past  5-1/2  years,  sleep  data  has  been  collected  nightly  on  every 
patient  admitted  to  Ward  3-East.   These  have  been  in  the  form  of  nursing 
evaluations  of  sleep  throughout  the  night.   These  data  yield  the  gross  pat- 
tern of  sleep  during  the  night  and  are  and  are  analyzed  for  several  parameters 
including  total  hours  of  sleep,  patterns  of  early  morning  awakening  and 
difficulty  in  sleep  onset.   These  are  then  related  to  psychological  and  bio- 
logical data  collected  during  the  patient's  stay  in  the  hospital.   In  collabor- 
ation with  Dr.  Frederick  Snyder,  of  the  Section  of  Psychophysiological  Study 
of  Sleep,  we  have  in  a  number  of  cases  also  collected  all  night  EEC  records 
as  well  as  the  naturalistic  evaluation  of  sleep. 

Major  Findings; 

Tlie  preliminary  analysis  of  the  data  reveals  some  interesting  and  sug- 
gestive findings.   Two  differing  patterns  emerge;  one  in  which  there  is  a 
relationship  of  high  statistical  significance  between  reduced  sleep  and  in- 
creased levels  of  depression  the  evening  before  and/or  the  morning  following 
the  sleep,  and  another  in -whicli  increased  sleep  is  related  to  higher  levels 
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of  depression.  In  some  patients  also  a  pattern  of  early  morning  awakening 
can  be  significantly  related  to  patterns  of  increased  psychological  disturbance, 
Overall  sleep  disturbance  seems  to  be  related  to  the  overall  degree  of  psych- 
iatric disturbance. 

Specifically,  the  pattern  of  disturbance  in  neurotic  depression  differs 
significantly  from  that  seen  in  psychotic  depression  and  manic-depressive 
psychosis.   The  pattern  differs  consistently  between  these  groups  when  analyzed 
during  either  the  first  week  of  hospitalization,  subsequent  drug-free  period 
of  28  days,  or  the  total  hospital  period.  Analysis  reveals  more  awakening 
in  the  early  part  of  the  night  in  neurotic  depressives,  but  significantly  more 
awakening  the  later  parts  of  the  night  in  psychotic  and  manic-depressives. 
Analysis  of  longitudinal  EEG  reveals  a  significant  positive  correlation  be- 
tween EEG  and  naturalistic  evaluation  of  sleep. 

Significance; 

This  provides  a  method  for  dividing  the  depressive  syndromes  into  bio- 
logic subgroups  which  in  turn  raises  questions  of  their  relationship  to  other 
biologic  parameters  now  under  study  in  this  Section.  An  important  aspect  of 
the  study  is  the  clarification  of  the  relationship  between  sleep  disturbance 
and  psychological  disturbance.  This  has  implications  for  the  clinical  eval- 
uation of  degree  of  disturbance  as  well  as  the  degree  of  suicide  potential. 

Proposed  Course; 

Analysis  and  characterization  of  overall  sleep  disturbance  on  80  patients 
and  a  more  thorough  analysis  of  a  smaller  group  using  computer  techniques  and 
a  day  by  day  examination  of  sleep  patterns  Is  being  tmdertaken. 

Honors  and  Awards;   None 

Publications:       None 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Psychosomatic  Medicine 

3.  Bethesda,  Maryland 


PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title;   Electrolyte  Studies  of  Affective  Disorders. 

Previous  Serial  Number;   M-AP(C)-84 

Principal  Investigator;   William  E.  Bunney,  Jr.,  M.  D. 

Other  Investigators;   Dennis  L.  Murphy,  M.  D. ,  John  M.  Davis,  M.  D. 
Jack  Durell,  M.  D. ,  Leslie  Baer,  M.  D. 
Frederick  Goodwin,  M.  D. 

Cooperating  Units;   Nursing  Unit,  3-East  and  Laboratory  of  Clinical 
Investigation. 

Man  Years; 

Total  ;  1.0 
Professional;  0.6 
Other       ;   0.4 

Project  Description; 

Objectives; 

Evaluation  of  electrolyte  changes  in  patients  hospitalized  for 
affective  disturbances,  and  the  correlation  of  electrolyte  changes  with; 
(1)   behavioral  change,  either  spontaneous  improvement  or  response  to 
specific  antidepressant  or  lithium  therapy;  and  (2)   hormonal  change, 
including  adrenal  steroids  and  catecholamines,  in  patients  on  our  metabolic 
unit. 

Methods  Employed; 

Concurrent  with  the  evaluation  and  treatment  of  manic-depressive  and 
depressed  patients  (using  double-blind  protocols  with  lithium  carbonate 
and  antidepressant  drugs)  the  following  studies  are  made; 

(1)   Blood,  urine,  and  tissue  electrolytes  are  determined  sequentially 
in  patients,  with  sampling  during  different  clinical  and  treatment  phases. 
Blood  and  urine  electrolytes  are  determined  by  conventional  techniques. 
Tissue  samples  are  obtained  by  micro-needle  muscle  biopsy,  and  analysis  of 
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the  muscle  samples  is  by  neutron  activation  analysis  and  flame  photometry  for 
sodium,  potassium,  and  chloride,  while  magnesium  and  calcium  are  determined 
by  atomic  absorption  spectrophotometry. 

(2)  Total  exchangeable  sodium  and  early  sodium  space  by  sodium 
isotope  dilution  was  determined  on  admission  and  following  either  clinical 
improvement  or  specific  treatment.   This  is  a  collaborative  project  with 

Dr.  Leslie  Baer  and  Dr.  Jack  Durell.   Dr.  Baer  is  the  principal  investigator 
in  this  aspect  of  the  study.   Urine  plus  body  count  methods  are  combined 
for  cross  checking  the  radioactive  sodium  measurements,  as  urine  loss  has 
sometimes  been  a  problem  in  this  type  of  study. 

(3)  Total  body  potassium  by  a  whole  body  count  method  utilizing 
the  naturally  occurring  '^^K  isotope  is  determined  periodically  during 
hospitalization,  in  conjunction  with  the  blood,  urine,  and  tissue  electro- 
lyte determinations. 

(4)  Aldosterone  excretion  in  response  to  low  and  high  sodium  intake 
is  being  studied  in  relation  to  clinical  change.   A  pilot  study  of  manic- 
depressive  patients  revealed  some  apparent  mood-related  differences  in 
aldosterone  excretion.   Aldosterone  might  also  be  a  determinant  of  some  of 
the  electrolyte  changes  found  with  lithium  and  stress. 

Major  Findings: 

(1)  While  blood  cell  and  urine  electrolyte  changes  have  been  observed 
in  the  patients  treated  with  lithium  carbonate  (described  in  another 
project  report),  no  consistent  mood-related  alterations  occur.   Similarly, 
muscle  tissue  electrolyte  changes  occurred  more  consistently  in  relation 

to  lithium  therapy  than  with  other  drugs  or  spontaneous  clinical  change. 

(2)  A  significant  increase  in  24-hour  sodium  space,  without  a  change 
in  total  exchangeable  sodium,  was  found  in  patients  receiving  lithium. 

(3)  Total  body  potassium  was  found  to  be  significantly  lower  when 
patients  were  rated  as  more  depressed  than  after  improvement.   A  high 
inverse  correlation  of  potassium  changes  to  change  in  17-hydroxycorticoid 
excretion  was  observed,  and  this  plus  the  timing  of  some  potassium  shifts 
is  suggestive  of  a  stress-steroid  basis  for  the  potassium  depletion 
observed. 

Significance  of  Research; 

There  is  increasing  evidence  of  fluid  and  electrolyte  shifts  as 
neural  and  endocrine  correlates  of  stress  and  psychological  change.   Fluid 
and  electrolyte  changes  also  occur  with  certain  psychoactive  drugs, 
especially  lithium  and  phenothiazines.   The  significance  of  these  changes 
is  not  yet  clear,  particularly  as  the  cellular  effects  of  these  changes 
in  man  have  yet  to  be  assessed.   The  potassium  depletion  observed  in  some 
patients  is  of  particular  interest  because  97%  of  potassium  is  intracellular 
and  relatively  small  changes  in  intracellular  potassium  can  be  associated 


110 


with  effects  on  cell  protein  synthesis,  and  on  cell  electrical  and  trans- 
port activity.   Physical  stress  (e.g.  surgery)  is  known  to  lead  to  potassium 
depletion,  this  is  the  first  documentation  of  total  body  potassium  depletion 
with  psychological  stress. 

Proposed  Course  of  Study: 

The  studies  of  tissue,  blood  and  urine  electrolytes  and  the  ^'*Na 
studies  are  nearly  complete  or  have  been  generally  incorporated  into  the 
studies  on  lithium  described  elsewhere.   Further  studies  of  the  mechanism 
of  total  body  potassium  changes  in  relation  to  stress  and  17-hydroxy- 
corticosteroid  excretion  are  planned  in  conjunction  with  the  investigation 
of  aldosterone  excretion.   The  basic  trend  of  this  work  is  towards  merging 
it  with  other  ongoing  studies  where  electrolyte  changes  can  be  studied  at 
the  same  time  with  cell  metabolic  events,  for  example,  transport  process 
in  blood  cells. 

Honors  and  Awards: 

1.  Bunney,  W.E. ,  Jr.,  and  Murphy,  D.L. :   Interaction  Between  Total  Body 
Potassium,  Psychological  Change  and  Steroid  Excretion.   Annual  Meeting 
of  American  Psychosomatic  Society,  Boston,  Mass. ,  March,  1968. 

2.  Bunney,  W.E. ,  Jr.:   Two  Lectures  -  2nd.   The  Role  of  Electrolytes  and 
Catecholamines  in  Depression.   Washington  University  Medical  School, 
St.  Louis,  Missouri,  March,  1968. 

Publications:  None 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Personality  Development 

3.  Bethesda,  Maryland 


PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 


Project  Title:  A  Study  of  Problems  in  Growth  and  Adaptation  in  the 
Personality  Development  of  the  Adolescent 

Previous  Serial  Number:  M-AP(C)-16 

Principal  Investigator:   Roger  L.  Shapiro,  M.D. 

Other  Investigators:   Carmen  Cabrera,  M.A. ;  Winfield  Scott,  Ph.D. 
John  Strauss,  M.D.;  John  Zinner,  M.D. 

Cooperating  Units:  Nursing  personnel  of  Unit  3-West 

Man  Years 

Total:   4 
Professional:   3 
Other:   1 

Project  Description: 

Objectives.   The  focus  of  this  study  is  upon  dynamic  and  formal 
regularities  in  the  family  system  and  the  impact  of  these  upon  individual 
development,  particularly  in  adolescence.  We  postulate  that  structure 
formation  during  development  is  not  adequately  conceptualized  by  existing 
theories  of  identification.   Identification  processes  are  dynamically 
determined  internalizations  of  aspects  of  parental  ego  functioning 
which  we  assume  are  highly  important  to  structure  formation.   But  in 
addition  we  hypothesize  that  determinants  in  family  group  process  seen 
in  contents,  dynamics  and  style  of  delineations  lead  to  internalizations 
of  enduring  parental  definitions  of  the  self;  and  these  play  an  important 
role  in  the  developing  self  representation  and  identity  formation.   Our 
investigation  has  the  objective  of  defining  from  family  observations  and 
psychological  tests  characteristics  of  interaction  and  individual  behavior 
which  provide  evidence  of  identification  and  of  delineation.   Our  goal  is 
to  formulate  the  interplay  between  identification  and  delineation  and 
their  importance  in  the  final  determination  of  ego  identity  in  adolescence. 
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Methods  Employed.   During  the  past  year  this  group  has  worked  intensively 
on  the  analysis  and  integration  of  data  from  5  families  selected  from 
a  series  of  40  as  representative  of  the  range  of  disturbance  in  adolescence 
which  this  group  has  studied. 

Formulations  of  adolescent  development  in  this  study  are  derived 
from  psychoanalytic  ego  psychology.   In  addition,  concepts  have  been 
developed  which  allow  understanding  of  adolescent  disturbance  through 
investigation  of  family  dynamics.   Formulations  of  family  dynamics  have 
led  to  specification  of  unconscious  assumptions  of  the  family  system 
similar  to  Bion's  specifications  of  the  unconscious  assumptions  of  small 
groups.   These  have  been  useful  in  organizing  research  observations  of 
family  interaction.   Formulations  of  unconscious  assumptions  in  the  family 
are  derived  from  analysis  of  dynamics  of  parental  definitions  of  the 
adolescent  which  tend  to  keep  him  in  fixed  roles. 

The  family  interactions  selected  for  intensive  study  by  this  research 
group  are  those  containing  behaviors  which  communicate  parental  views  of 
the  adolescent.   These  behaviors  are  called  delineations.   They  are 
behaviors  in  which  the  parent's  mental  representation  of  the  adolescent 
is  communicated  to  him  explicitly  or  implicitly.   It  is  hypothesized 
that  dynamic  aspects  of  the  parent's  relationship  to  the  adolescent  are 
important  determinants  of  delineations.   Frequently  delineations  are  observed 
to  be  distorted,  stereotyped,  contradictory,  or  otherwise  incongruent  with 
the  range  of  behaviors  manifested  by  the  adolescent.   It  is  hypothesized 
that  those  are  defensive  delineations  determined  by  the  requirements  of 
parental  defense  rather  than  the  characteristics  of  the  adolescent.   And 
it  is  further  hypothesized  that  defensive  delineations,  determined  by 
dynamic  conflict  and  defense  in  the  parent,  hold  the  child  and  adolescent 
in  relatively  fixed  roles  through  development  with  important  consequences 
for  identity  formation. 

Foirmulation  of  the  dynamics  of  delineation  is  done  from  evidence  in 
family  interaction  that  the  delineation  serves  a  defensive  function  for 
the  parent,  and  from  assessments  of  the  parents'  individual  dynamics  and 
defensive  structure.   In  these  families  delineations  are  frequently  found  to 
be  shaped  by  projection  into  the  adolescent  of  aspects  of  the  parent's 
personality  which  are  denied  and  dissociated.  When  the  adolescent  behaves 
in  accord  with  these  parental  attributions,  the  parent's  unconscious 
identification  with  the  behavior  of  the  adolescent  appears  to  reinforce  and 
perpetuate  the  behavior.   Thus  projective  identification  in  the  parent- 
adolescent  relationship  can  be  highly  relevant  to  the  ego  functioning  of 
each.   Dr.  John  Zinner  has  been  particularly  occupied  with  analyses  of 
interactions  in  these  families  and  development  of  criteria  which  support 
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inferences  of  projective  identification  in  delineations. 

Formulation  of  the  dynamic  determinants  of  defensive  delineations 
within  a  family  provides  a  means  of  characterizing  areas  of  dynamic 
conflict  and  defense  in  the  family  group.   This  is  evidence  for  inferences 
about  family  dynamics  and  the  unconscious  assumptions  in  the  family,  and 
the  relation  of  these  to  the  identity  problem  of  the  adolescent. 

Defensive  delineations  are  also  considered  with  regard  to  analyses 
of  formal  structure.   Delineations  have  both  cognitive  and  communicational 
characteristics.   It  is  hypothesized  that  delineations  determined  by 
dynamic  conflict  and  defense  will  manifest  characteristic  cognitive  and 
communicational  styles. 

Formal  aspects  of  communication  in  these  families  are  defined 
through  analysis  of  the  range  of  communicational  styles  in  interactions 
containing  delineations.   Characteristics  of  cognition  in  each  family 
member  are  formulated  from  this  data.  Another  analysis  of  cognitive 

regularities  is  done  from  individual  Rorschach  and  family  Rorschach  j" 

where  characteristics  of  perceptual  and  cognitive  style  are  assessed. 

These  analyses  provide  evidence  of  a  range  of  communicational  and  '' 

cognitive  characteristics  manifested  by  each  family  member.  ![ 

It  is  hypothesized  that  within  each  parent's  range  of  communicational  ■  1 

and  cognitive  regularities  there  are  particular  characteristics  of  4 

communication  and  cognition  which  occur  in  defensive  delineations.   It 

is  assumed  that  these  styles  of  communication  and  cognitio,n  in  delineation  :  ,[" 

have  in  part  determined  formal  characteristics  of  definition  of  the  2] 

adolescent  throughout  development.   It  is  hypothesized  that  a  decisive  ■&, 

impact  upon  structural  development  in  the  child  and  adolescent  derives 
from  formal  characteristics  of  parental  thinking  about  him  as  it  is 
communicated  to  him  in  defensive  delineations . 

Excerpts  of  family  interactions  are  selected  which  contain  delineations 
of  the  adolescent  over  issues  relevant  to  the  presenting  identity  problem. 
We  assume  that  the  adolescent  disturbance  is  a  manifestation  of  family 
disturbance,  and  that  interactions  over  issues  relevant  to  identity  confusion 
will  most  clearly  expose  those  aspects  of  the  family  system  related  to 
disturbance.  We  thus  select  for  analysis  of  content,  dynamics  and  formal 
characteristics  of  delineations,  those  interactions  we  assume  to  have  a  high 
probability  of  yielding'  evidence  of  the  family  system  in  disturbance.   The 
interactions  contain  defensive  delineations,  views  of  others  which  are 
distorted  by  defense  because  of  anxiety  related  to  the  issues  and  the 
behaviors  under  discussion.   The  formal  characteristics  of  interaction 
which  are  apparent  are  those  characteristic  of  the  family  system  in  anxiety. 
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The  Issues  under  discussion  are  not  neutral  ones,  where  communication  would 
be  expected  to  be  optimal.   The  issues  are  emotionally  loaded  ones  and 
we  assume  that  this  emotional  quality  engenders  a  variety  of  defensive 
behaviors  and  frequently  a  more  primitive  level  of  ego  functioning.   This 
leads  to  behaviors  which  distort  and  disrupt  the  work  of  the  family  group 
in  characteristic  ways.  There  is  definable  deterioration  in  the  quality 
of  communication  the  family  allows  and  interference  in  its  capacity  for 
rational,  clear,  and  responsive  thinking  and  behavior  among  members. 
We  attempt  to  characterize  explicitly  the  quality  and  characteristics 
of  this  breakdown  in  functioning.  This  provides  data  for  the  formulation 
of  dynamics  and  communicational  and  cognitive  style  in  delineations. 
Determinants  of  anxiety  can  be  defined  and  consequences  in  the  contents, 
dynamics  and  formal  characteristics  of  delineations  can  be  demonstrated. 

A  useful  analogy  can  be  made  between  the  Bion  conceptualization  of 
the  basic  assumption  group  and  the  characteristics  of  family  dynamics 
and  style  discussed  here.  The  basic  assumption  group  is  one  in  which 
for  some  reason  the  work  of  the  group,  its  functioning  and  task  per fozmance, 
is  impaired,  with  an  observable  deterioration  of  the  ego  functioning  of  the 
members.  The  realities  of  the  situation  and  the  task  are  lost  sight  of, 
reality  testing  is  poor,  secondary  process  thinking  deteriorates,  and  more 
primitive  forms  of  thinking  emerge.  There  is  a  new  organization  of 
behavior  which  seems  to  be  determined  by  fantasies  and  assumptions  which 
have  little  or  nothing  to  do  with  current  reality  situations.  The 
characteristics  of  dynamics  and  communicational  and  cognitive  style  of 
the  family  which  we  have  defined  are  evidenced  when  the  family  is  In  a 
situation  which  seems  analogous  to  basic  assumption  behavior.  The 
predominance  of  defensive  delineations  Implies  a  victory  of  fantasy  over 
reality.  The  emergence  of  confused,  distorted  thinking;  the  failure  of 
understanding  and  adequate  communication;  the  breakdown  in  the  ability  of 
the  family  to  work  cooperatively  or  creatively  on  a  task,  to  maintain  a 
progressive  discussion  in  which  family  members  understand  each  other,  to 
deal  realistically  with  the  problems  under  discussion,  constitute  failure 
in  work  with  many  similarities  to  basic  assumption  functioning.  Characteri- 
zation of  family  dynamics  and  communicational  and  cognitive  style  has 
implications  for  the  understanding  of  the  famiy  group  similar  to  the 
implications  of  basic  assumption  theory  for  the  understanding  of  work 
groups.  What  Is  defined  is  the  dynamics,  style  of  communication  and 
cognition,  adaptive  efforts,  and  defense  when  the  family  is  in  a  situation 
of  anxiety  manifested  by  or  related  to  the  mobilization  of  unconscious 
assumptions.  When  the  family  is  functioning  more  smoothly  it  is  more 
difficult  to  characterize  the  family  system  and  its  commiinicatlonal  and 
cognitive  style.   Reality  oriented,  secondary  process  functioning  is  less 
easily  distinguished  between  one  family  group  and  another.  When  there  Is 
interference  with  reality  testing  and  reality  functioning  because  of 
anxiety,  because  of  defenses  against  anxiety,  because  of  an  effort  to 
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adapt  to  an  area  or  an  issue  of  disturbance  through  the  mobilization  of 
unconscious  assumptions,  what  is  idiosyncratic  and  characteristic  of 
the  family  emerges  more  clearly.   The  quality  of  the  breakdown  in  functioning, 
the  characteristics  of  the  primitivization  of  the  thinking  and  of  the 
management  of  affect  can  be  assessed. 

Dr.  John  Strauss  has  developed  methods  for  assessment  of  formal 
characteristics  of  communication  in  family  interactions  containing 
defensive  delineations  and  in  interviews  with  individual  family  members. 
This  year  he  has  done  extensive  analysis  of  material  from  the  families 
currently  being  reported.   He  has  identified  in  selected  interactions 
of  these  families  characteristics  of  communication  which  deviate  from 
a  model  of  optimal  verbal  communication  and  described  the  effects  of  such 
communications  upon  the  participants  of  the  interchange. 

In  his  analysis  he  describes: 

(1)  The  recurrent  mechanisms  by  which  problems  of  communication 
are  manifested. 

(2)  What  the  problems  in  communication  are. 

(3)  The  context  in  which  the  mechanisms  and  problems  are  found. 

(4)  The  extent  to  which  the  existence  of  problems  of  communication 
is  obscured  by  the  mechanisms  themselves  (i.e.,  the  problems  are  there  but 
are  not  obvious) . 

(5)  The  effects  of  all  these  on  the  content  of  the  message. 

(6)  The  implications  of  this  for  understanding  the  personality 
dynamics  of  the  speaker. 

For  each  segment  of  communication,  all  six  aspects  are  described. 

The  mechanisms  of  communication  are  described  in  the  following  categories: 

(1)  Those  usually  related  to  clear  and  complete  expression  of 
a  single  idea. 

(2)  Those  mechanisms  usually  related  to  unclear  relationship 
between  ideas. 

(3)  Mechanisms  usually  related  to  communicative  relationship 
with  other  participants. 
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Problems  of  communication  are  discussed  to  specify  whether  the  mechanism 
affects  primarily: 

(1)  The  individual  idea  making  it  unclear. 

(2)  The  relationship  between  ideas  causing  unclarity  there. 

(3)  Incompleteness  or  total  absence  of  ideas  or  certain  relation- 
ships between  ideas. 

(4)  Orientation  of  notions  to  listener's  orientation. 

The  context  in  which  problems  occur  is  discussed  to  specify: 

(1)  Content  area. 

(2)  Affect  level. 

Dr.  Winfield  Scott  has  developed  methods  for  assessment  of  characteristics 
of  adaptive  and  defensive  style  in  the  Rorschach  of  individual  family  members 
and  in  the  family  Rorschach.   He  has  developed  these  methods  over  the  past 
several  years  and  has  this  year  worked  intensively  on  the  material  of 
families  being  reported. 

Psychological  tests  have  been  used  as  a  source  of  data  about  relation- 
ships between  parental  adaptive  and  defensive  styles  and  psychopathology  in 
an  adolescent  offspring.   With  reference  to  the  emphasis  in  this  study  upon 
parental  delineations  of  the  adolescent  and  their  effect  upon  his  personality 
functioning,  psychological  tests  have  been  used  as  a  source  of  data  from 
which  to  describe  dynamic  determinants  of  parental  images  of  the  child  and 
to  describe  a  relationship  between  parental  adaptive  styles  and  symptom 
picture  in  the  child.   Description  of  that  relationship  is  based  on  stylistic 
expressions  in  the  Rorschach  protocols  of  the  three  principles,  i.e.,  parents 
and  child.  With  the  child's  symptom  picture  in  mind  (as  this  may  be  judged 
from  the  Rorschach)  parents'  protocols  are  examined  for  aspects  of  adaptive 
style  which  may  be  relevant  to  the  child's  symptom  picture.   Particular 
attention  is  paid  to  such  questions  as  whether,  under  conditions  of  stress, 
it  is  most  likely  that  a  parent's  perceptions  will  become  distorted;  or 
that  perceptions  will  remain  accurate  but  thinking  become  idiosyncratic; 
or  that  thinking  will  become  cloudy  and  imprecise  as  the  parent  acts 
impulsively  and  unref lectively.   Relationships  between  such  aspects  of 
parental  adaptive  and  defensive  styles  and  the  symptom  picture  may  then 
be  postulated. 


Major  Findings.  The  findings  in  this  study  are  currently  formulated  for 
each  family  we  investigate.   The  identity  problem  of  the  adolescent  is 
considered  in  relation  to  characteristics  of  family  dynamics  elucidated  in 
three  analyses  of  the  behavior  of  the  family  as  a  group:   analysis  of  content 
and  dynamics  of  delineations,  analysis  of  communicational  style,  and  analysis 
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of  the  family  Rorschach.   Consequences  of  these  characteristics  of  family 
functioning  for  adolescent  personality  formation  may  then  be  formulated. 
These  formulations  constitute  hypotheses  which  must  be  tested  for  their 
generalizability  on  larger  groups  of  subjects. 

•  Formulations  from  one  of  the  families  in  our  study  will  exemplify 

our  findings.   In  this  family  the  adolescent  identity  problem  was 

conceptualized  as  a  disturbance  in  the  ego's  autonomy  from  objects  in 

reality.   This  ego  disturbance  was  seen  in  a  variety  of  manifestations 
of  difficulty  in  independent  functioning. 

Evidences  of  struggles  over  independent  functioning  in  the  family 
of  this  adolescent  are  elucidated  in  each  of  the  three  analyses  of  the 
family  members  as  a  group:   analysis  of  content  and  dynamics  of  delineations, 
analysis  of  communicational  style,  and  analysis  of  family  Rorschach. 

In  the  conjoint  family  sessions  delineations  having  the  effect  of 

containment  are  regularly  seen  when  thinking  or  action  of  one  family  /■ 

member  is  perceived  as  independent  of  the  control  of  other  family  members.  V 

Our  evidence  indicates  that  differences  are  interpreted  within  the  family  ..^ 

as  attacks  and  imply  a  serious  threat  of  loss  and  alienation.   This  is  i,! 

particularly  true  when  differences  and  disagreements  are  expressed  by  v 

the  adolescent.   His  parents'  delineations  of  him  communicate  their  expect-  ;|  i 

ation  of  conformity  and  their  intense  antagonism  to  behavior  independent  J 
of  their  supervision.   Similar  reactions  are  seen  within  the  family  to 

disagreements  between  the  parents.  T' 

Assessment  of  style  of  communication  in  family  interactions  reveals  2' 

mechanisms  of  impersonal  vagueness,  distancing,  and  defensive  use  of 
abstraction  to  mitigate  affect.   These  characteristics  of  communication 
are  manifestations  of  disturbances  in  cognition  which  contribute  to  the 
high  degree  of  anxiety  over  differences  in  this  family.   Each  family  member 
manifests  difficulty  integrating  and  articulating  his  own  abstract  thought. 
This  militates  against  clear  self  definition,  secure  differentiation  from 
others,  and  objective  consideration  of  differences  expressed  by  others. 
The  thinking  of  the  father  and  the  adolescent  is  characterized  by  vagueness 
and  defensive  use  of  abstraction.   The  mother  also  obscures  meaning  through 
her  concreteness,  her  rigidity,  her  unrecognized  contradictions,  and  the 
freq  ent  tangential  quality  of  her  responses. 

A  further  relation  between  style  of  communication  and  anxiety  over 
differences  between  family  members  can  be  seen  in  the  defensive  function 
the  stylistic  mechanisms  appear  to  serve.   Anxiety  over  differences  and 
disagreements  provides  a  powerful  motivation  to  maintain  communicational 
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styles  which  obscure  precise  meaning.   These  mechanisms  mediate  control 
and  avert  anxiety  which  would  be  mobilized  by  sharp  differences  and 
clear-cut  disagreements. 

Cognitive  impairment  leading  to  faulty  individuation  and  differentiation 
in  family  members  inhibits  the  clear  formulation  and  articulation  of 
differences.   It  may  also  have  the  opposite  manifestation.   It  may  motivate 
self-assertion,  active  expression  of  differences,  and  oppositional  behavior 
If  concern  over  loss  of  individuation  and  fusion  outweighs  anxiety  from 
expression  of  differences,  then  there  is  exaggeration  of  differences  and 
disagreements o 

This  aspect  of  family  behavior  is  seen  in  the  family  Rorschach  where 
disagreements  are  pervasive  and  emerge  in  pure  relief.  Although  the  task 
to  strive  at  agreements  is  specifically  stated,  there  is  a  striking  inability 
of  family  members  to  accomplish  and  maintain  agreements.   They  find  it 
difficult  to  even  consider  each  other's  thinking  or  to  accomplish  the 
task  which  Is  set.   Argument  is  the  predominant  phenomenon  and  even  well 
defined  responses  of  the  one  family  member  are  rejected  by  the  other 
family  members. 

Performance  in  the  family  Rorschach  suggests  that  individuals  in  this 
family  have  a  precarious  relation  to  their  own  percepts  and  thoughts;  that 
there  is  confusion  over  which  thoughts  are  their  own  and  which  belong 
to  other  people;  that  this  anxiety  determines  argument  and  disagreement; 
and  that  ultimately  submission  to  the  ideas  of  others  prevails. 

Impairment  in  autonomy  of  cognitive  ego  fimctions  in  all  family  members 
is  defined  again  in  the  analyses  of  cognitive  and  perceptual  style  in  the 
individual  Rorschach.   All  three  individuals  show  logical  imprecision.   They 
are  often  highly  impressionistic  in  their  perceptions  and  staunchly  defend 
imprecise  perceptions  or  illogical  ideas. 

This  family  group  is  characterized  by  disturbance  over  independent 
functioning  of  individual  members.   Anxiety  over  authority  and  control, 
sensitivity  over  disagreements  and  provocation  of  disagreements  are  all 
configurations  which  have  been  seen  in  family  interactions.   The  conse- 
quences of  these  characteristics  of  family  functioning  for  adolescent 
personality  formation  are  particularly  marked.   In  the  adolescent  the 
maturation  of  cognitive  ego  capacities  allowing  independent  functioning 
makes  him  particularly  vulnerable  to  the  presence  or  absence  of  nutriment 
for  these  capacities  in  the  family  environment.   The  quality  of  such  nutriment 
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in  the  family  system  may  be  considered  with  reference  to  contents  of 
delineations,  defensive  determinants  of  delineations,  and  cognitive 
characteristics  of  delineations.  We  assume  that  the  psychological 
consequences  of  delineations  derive  from  the  combined  impact  of  these 
three  aspects  of  delineations  upon  the  developing  child  and  adolescent. 

Contents  of  parental  delineations  of  the  adolescent  in  this  family  do 
not  contain  a  reliable  view  of  him  as  capable  of  effective  independent 
action  or  thinking.  We  propose  a  relation  between  these  parental 
delineations  and  the  fact  that  the  identity  crisis  of  the  adolescent 
himself  is  manifested  in  great  anxiety  over  his  capacity  to  exist 
independently  from  his  parents.   His  profound  doubt  of  his  own  ability  to 
function  independently  is  an  aspect  of  his  disturbance  in  identity  which 
reflects  contents  of  parental  delineations  of  him.   This  problem  in 
identity  is  generalized  in  his  view  of  himself  as  highly  vulnerable  to  the 
control  of  others.   The  clinical  picture  he  presents,  that  of  a  defect 
in  ego  autonomy,  specifically  of  an  impairment  in  the  ego's  autonomy  from 
objects  in  reality,  is  found  in  a  family  where  the  contents  of  parental  • 

delineations  do  not  contain  within  them  the  potentiality  for  the  adolescent  V 

to  become  independent.   Family  experience  thus  does  not  integrate  with  ,? 

the  maturing  cognitive  capacities  of  the  adolescent's  ego,  to  promote  a  y 

self  definition  of  independent  functioning.   On  the  contrary,  cognitive  |'j 

development  crystallizes  an  identity  in  accord  with  the  parents'  view  'M 

of  him,  in  which  the  adolescent  sees  himself  as  helpless,  dependent,  and  j 

vulnerable  to  outside  control.   Efforts  to  achieve  greater  independence 
through  overt  behavior  in  defiance  of  parental  requirements  are  accompanied  -to 

by  guilt  and  disorganizing  anxiety.  «| 

The  dynamic  determinants  of  delineations  have  been  discussed  with  regard 
to  disturbance  over  independent  functioning  seen  in  family  group  behavior 
and  in  the  individual  psychology  of  family  members.   Underlying  psycho- 
dynamic  determinants  in  this  family  group  may  be  formulated  as  follows: 
independent  thinking  and  action  are  threatening  and  must  be  discouraged; 
control  over  possible  deviance  must  be  exercised  constantly;  differences 
between  members  constitute  attacks;  attributes  of  authority  are  closely 
tied  to  fantasies  of  omniscience  and  may  not  be  questioned;  independent 
behavior  contains  a  grave  threat  of  separation  and  alienation;  the  anxiety 
inherent  in  this  threat  may  lead  to  personality  dissolution  or  physical 
disorder;  the  dilemma  for  each  family  member  is  on  the  one  hand  loss 
of  individuation  and  differentiation  through  suppression  of  independent 
functioning  or,  on  the  other  hand,  anxiety  and  alienation  through  independent 
behavior  and  separation.  We  take  these  propositions  to  be  unconscious 
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assumptions  in  the  family  which  have  great  impact  upon  the  identity  formation 
of  the  adolescent.   They  may  be  conceptually  related  to  the  general  category 
of  small  group  phenomena  designated  by  Bion  as  the  basic  assumption  dependency 
group. 

Cognitive  characteristics  of  delineations  have  been  discussed  in  analysis 
of  communicational  style  in  family  interaction.   Both  parents  manifest 
logical  imprecision  and  difficulty  integrating  and  articulating  abstract 
thought.   The  vagueness  of  the  father  and  the  concrete  and  tangential 
thinking  of  the  mother  are  evident  in  their  delineations  of  the  adolescent. 
Throughout  development  he  has  internalized  confusing  concepts  about  himself 
reflecting  impairments  in  the  cognitive  organizations  of  the  parents. 

This  illustrates  the  integration  of  findings  we  are  attempting  with 
the  data  from  each  of  the  five  families  we  are  analyzing  intensively. 
We  assume  that  internalizations  are  not  exclusively  consequences  of 
delineations.   Evidences  of  internalizations  based  upon  identifications 
are  found  in  shared  characteristics  of  family  members  evident  in  our  material. 
It  is  assimed  that  through  identification,  images  of  the  parents  are 
internalized  during  development  which  determine  characteristics  of  adolescent 
personality  functioning.   This  study  assesses  evidence  that  through 
delineation,  projection  into  the  adolescent  of  aspects  of  the  parents' 
personality  characteristics  results  in  an  active  definition  of  him  by  the 
parents  systematically  related  to  what  the  parents  are  themselves.   Thus 
certain  characteristics  which  have  been  learned  by  the  adolescent  in 
identifications  are  also  actively  imposed  and  reinforced  in  defensive 
delineations.   It  is  the  goal  of  this  work  to  elucidate  the  interplay 
between  identification  processes  and  delineations  determined  by  family 
dynamics,  and  to  assess  the  importance  of  delineations  in  the  final  determi- 
nation of  ego  identity  in  adolescence.   The  role  of  delineation  in 
determining  differences  in  personality  characteristics  between  siblings         j 
related  to  the  dynamics  of  role  allocation  in  the  family  is  also  being  considered 

Although  the  family  group  differs  from  the  small  groups  studied  by  Bion 
in  important  ways,  his  conceptualization  of  the  group  as  a  whole  and  the 
unconscious  assumptions  which  determine  the  behavior  of  group  members 
facilitates  an  organization  of  observations  of  the  family  system  which 
elucidates  unconscious  assumptions  and  their  determinants.  These  assumptions 
hold  the  child  and  adolescent  in  relatively  fixed  roles  throughout  develop- 
ment, detemnining  identity  confusion.   They  are  manifestations  of  dynamic 
and  formal  characteristics  or  ego  functioning  in  the  parents  and  codetermine    m 
impairment  in  autonomy  of  ego  functions  in  the  adolescent.  " 
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Significance  to  Mental  Health  Research.   In  this  study  of  the 
family  of  the  disturbed  adolescent,  interaction  between  the  parents  and 
the  adolescent  is  observed  in  an  attempt  to  specify  the  nature  of 
disturbance  in  the  family  and  its  relation  to  the  maintenance  of  pathology 
in  the  adolescent.   We  postulate  this  relation  in  theory  and  our  effort 
is- to  demonstrate  it  in  actual  observations.   We  are  interested  in 
achieving  more  explicit  formulation  of  the  psychological  problem  in  the 
family  and  in  each  of  the  family  members.  We  focus  particularly  on  the 
characteristics  of  parental  delineation  of  the  adolescent.  We  believe 
this  will  lead  to  more  precision  in  the  formulation  and  understanding 
of  the  etiology  of  personality  disorder  in  adolescence. 

Proposed  Course  of  Project.   During  the  next  year  we  will  complete 
the  analysis  and  integration  of  data  from  the  fourth  and  fifth  family 
we  are  writing  up  in  detail. 

The  procedures  we  are  writing  up  are  the  source  of  hypotheses  which 
may  be  tested  for  their  generalizability  on  larger  groups  of  subjects. 
Next  year  we  intend  to  study  a  group  of  families  in  which  the  adolescent:?s 
primary  symptom  is  acting  out,  to  test  hypotheses  from  one  family  we  have 
studied.   These  derive  from  findings  regarding  characteristics  of  contents 
and  dynamics  of  projective  identification  in  delineation  of  the  adolescent 
and  evidence  of  inadequacy  of  impulse  control  found  in  analysis  of  the 
Rorschach  of  each  parent.   Evidence  of  a  relationship  between  parental 
projective  identification  and  the  antisocial  behavior  of  the  adolescent 
was  elicited  in  family  interactions  in  which  anxiety  was  manifested  by 
the  parent  as  the  projection  diminished  and  identification  became  conscious. 
It  is  proposed  to  conduct  a  series  of  interviews  with  6  to  10  families  in 
which  the  adolescents  have  acting  out  character  disorders,  to  determine 
the  generalizability  of  this  finding.  We  will  do  family  interviewing  with 
non-symptomatic  families  also  for  purposes  of  comparison  and  control. 

Evidence  from  projective  tests  will  also  be  investigated.   In  the 
case  from  which  our  hypotheses  derive  it  was  observed  that,  while  neither 
parent  demonstrated  a  thought  disorder,  there  was  inadequacy  of  impulse 
control.  While  neither  parent  was  socially  or  psychologically  deviant  by 
conventional  standards,  there  was  evidence  of  poorly  modulated  impulse 
expression  in  the  case  of  both  parents.   From  the  observations,  hypotheses 
were  derived  which  will  be  tested  on  the  group  of  parents  of  acting  out 
character  disorders;  these  will  be  contrasted  with  parents  of  constricted 
character  disorders  and  parents  of  schizophrenics.   A  specific  research 
hypothesis,  derived  from  laboratory  studies  of  the  family  and  Rorschach 
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interpretive  hypotheses,  is  that  parents  of  acting  out  character  disorders 
will  more  frequently  perceive  movement  in  the  Rorschach,  but  will  describe 
it  in  terms  of  lower  degrees  of  animation  than  will  contrasting  groups 
of  parents.   Some  general  notions  involved  in  casting  the  hypothesis 
are  that  "movement"  responses  on  the  Rorschach  reflect  the  expression  of 
impulses,  and  that  high  degrees  of  animation  imply  that  the  subject  has  a 
sense  of  authorship  of  and  control  over  the  expression  of  impulses. 
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Cooperating  Units;   Section  on  Technical  Development,  NIMH 

Man  Years  (1967): 
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Other:  l/U 

Project  Description: 

Objectives; 

The  overall  aim  of  our  EEG  analysis  program  is  to  develop 
procedures  and  apparatus  for  automatically  scoring  EEG  sleep  records 
as  they  are  collected  in  a  variety  of  studies.  There  are  three 
general  reasons  why  this  is  a  desirable  goal  of  a  long-term 
development  program.  From  the  standpoint  of  economy  of  time  and 
effort,  the  present  manual  or  "eyeball"  scoring  procedures  used  in 
sleep  research  are  extremely  time  consuming  and  tedious,  thereby 
severely  limiting  the  quantity  of  data  that  can  be  assessed.   In 
addition,  such  "eyeball"  scoring  leaves  much  to  be  desired  in  terms 
of  reliability,  since  it  does  depend  upon  human  Judgement,  and  is 
subject  to  all  of  the  inter  and  intra  individual  variability  of 
human  performance.   Thirdly,  it  is  limited  to  those  gross  aspects  of 
the  records  that  the  eye  is  capable  of  quickly  distinguishing. 
Therefore  the  first  requirement  of  an  automated  scoring  system  is 
that  it  should  enable  us  to  process  larger  quantities  of  sleep  EEG 
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data  much  more  reliably  and  efficiently  than  nranual  scoring,  but 
in  long-terms  it  could  also  provide  much  more  subtle  and  important 
information. 

Methods  Employed: 

For  the  purpose  of  automatically  scoring  EEG  records  according 
to  the  same  characteristics  now  used  in  manual  scoring,  efforts  over 
the  past  several  years  have  been  devoted  to  designing  electronic 
circuits  (black-boxes)  which  "see"  and  register  the  same  features 
which  the  human  scorer  employs  in  his  judgements.   For  example, 
such  circuits  have  been  m.ade  to  respond  to,  and  quantify  within  a 
given  time  epoch,  the  number  of  waves  above  50  microvolts  in  amplitude 
and  below  3  cycles  per  second  in  frequency,  the  criteria  used  in 
"eyeball"  judgements  of  sleep  stages  3  ^-nd  h.      Similarly  sleep 
'spindles',  used  in  the  identification  of  stage  2  of  sleep,  can  be 
assessed  by  another  piece  of  circuity  which  registers  waves  in  the 
13-1?  cycle  per  second  category.   Information  concerning  each  such 
analysis  comes  from  its  own  "black-box"  to  a  control  box  which  makes 
logical  decisions  based  upon  the  inputs  from  any  necessary  number  of 
black-boxes.  At  this  point  the  overall  system,  which  we  term  a  depth 
of  sleep  analyser  (DOSA),  is  especially  successful  at  quantifying 
those  aspects  of  the  sleep  record  that  the  human  scorer  is  least 
reliable  in  distinguishing,  the  stage  distinctions  based  entirely 
upon  q,uantitative  estimates  of  high  voltage  slow  wave  activity, 
stage  2  vs  stage  3«  On  the  other  hand  no  means  has  yet  been  found 
for  distinguishing  waking  from  stage  I  REM  by  EEG  data  alone, 
though  this  can  be  done  by  the  use  of  additional  criteria.  For 
example,  if  chin  muscle  potentials  are  absent  in  the  presence  of  eye 
movements  of  specified  characteristics,  stage  I  REM  can  be  identified. 
Other  circuits  measure  body  movement  artifact,  amplifier  blocking  and 
other  sources  of  possible  error.  Finally,  the  judgements  for  each 
time  epoch  are  either  printed  out  in  digital  form  on  paper  tape  or 
are  available  for  other  forms  of  computer  processing. 

The  second  approach  now  being  pursued  attempts  to  go  beyond  the 
criteria  and  categories  used  in  "eyeball"  scoring  by  employing  the 
method  of  power  spectrum  analysis  (PSA.),  a  kind  of  Fourier  analysis 
of  the  EEG  which  tells  us  the  intensity  of  EEG  at  each  frequency 
present  with  selectivity  and  sensitivity  not  possible  with  manual 
measurement.   In  the  current  procedure  tape  recorded  analog  EEG  data 
is  digitized  by  the  LIWC  computer,  and  this  digital  data  is  then 
assessed  by  the  PSA  program  on  the  same  computer.  The  result  is  a 
plot  of  EEG  intensity  vs  frequency,  including  some  numerical  data 
for  several  Integrated  sub-bands.  These  numerical  data  are  then 
converted  to  percentages,  microvolts,  means,  and  several  index  values 
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by  a  program  run  on  a  large  computer  through  the  GE  remote 
terminal.  At  present  such  data  are  heing  used  for  further 
statistical  analysis,  making  use  of  multiple  regression  and 
multiple  discriminant  function  analysis  in  order  to  develop 
measures  and  weighting  functions  for  the  comparison  of  "eyeball" 
sleep  stages  with  PSA. 

Patient  Material: 

No  special  subjects  are  required.  EEG  tape  recordings  of  our 
patients  and  normal  controls  from  other  studies  are  used. 

Major  Findings: 

The  multiple  components  of  the  DOSA  have  been  individually 
tested  and  have  met  all  expectations.   Similarly,  the  combination 
of  these  components  together  with  the  DOSA  logic  system  has  been 
successfully  laboratory  tested.  Work  of  the  past  year  has  been 
mainly  concerned  with  the  actual  assembling  of  such  a  system 
together  with  its  read-out.  With  the  help  of  the  Section  on 
Technical  Development  this  phase  has  progressed  to  the  point  that 
full  scale  testing  of  the  entire  DOSA  should  be  possible  very 
soon. 

In  the  meantime  initial  findings  from  PSA  have  provided  index 
values  which  do  distinguish  most  of  the  categories  now  used  in 
manual  scoring,  even  though  ten  minutes  of  computer  time  is  now 
required  to  score  one  minute  of  record  by  this  means. 

Significance  to  Mental  Health  Research: 

Modern  psychophysiological  research  is  very  much  dependent  upon 
the  development  of  suitable  instrumentation,  and  our  efforts  described 
are  concerned  with  providing  new  instrumentation  for  more  efficient 
objective  and  searching  investigation  of  human  sleep. 

Proposed  Course  of  the  Project; 

Full  scale  testing  of  DOSA  awaits  the  completion  of  the  read- 
out system,  and  this  should  be  accomplished  very  soon.  First 
application  will  involve  a  thorough  comparison  of  data  obtained  by 
this  method  with  data  derived  from  manual  scoring.  Work  with  PSA 
will  continue  in  parallel  as  rapidly  as  the  availability  of  computer 
time  will  allow.   Completion  of  the  first  discriminant  function 
analyses  will  allow  us  to  select  the  most  useful  items  of  information 
and  thus  to  greatly  simplify  the  procedure.  As  sufficient 
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inform3.tion  eventually  becomes  available  from  DSA  this  will  also 
be  incorporated  in  the  design  of  special  purpose  "black-boxes" 
to  be  introduced  into  the  DOSA.  Ultimately  the  entire  scoring 
system  is  expected  to  be  a  real-time,  on-line,  special  purpose 
system. 

Publications:   None 
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Project  Description 

Ohjectives: 

Basic  question  about  the  physiological  characteristics 
distinguishing  sleep  from  waking  have  been  reopened  recently  as  the 
result  of  several  influences.   These  include:   (l)  vastly  increased 
awareness  of  circadian  rhythms  of  bodily  functioning  independent  of 
immediate  conditions  of  waking  or  sleep;   (2)  recognition  of  the 
regularly  periodic  REIM  state  in  the  midst  of  sleep  but  distinguished 
from  it  by  very  different  physiological  characteristics;   (3)  develop- 
ments in  electronic  instrumentation,  particularly  the  EEG,  greatly 
assisting  the  minute  to  minute  examination  of  sleep  from  the  stand- 
point of  any  physiological  measures.  Taken  together,  these  influences 
now  demand  a  reexamination  of  virtually  every  aspect  of  the  descriptive 
physiology  of  sleep. 
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Our  own  sleep  laboratory  has  pioneered  in  the  study  of  vegetative 
differences  "between  the  EEM  condition  and  conventional  sleep  in  humans, 
first  pointing  out  that  REM  periods  are  times  of  marked  and  unpre- 
dictable variability  in  such  measures  as  blood  pressiore,  heart  or 
respiratory  rates.   Studies  during  the  past  year  aimed  at  similar 
q_uestions  have  taken  a  number  of  directions: 

a)  A  search  for  changes  in  cerebrospinal  fluid  pressure  and 
monoamine  biochemistry  in  relation  to  the  natural  course  of 
sleep. 

b)  An  attempt  to  make  continuous  measures  of  alveolar  C0_ 
tension  during  sleep. 

c)  A  study  of  urinary  catechol  amines  in  relation  to  conditions 
of  sleep  vs  those  of  nocturnal  bed  rest  without  sleep. 

Methods  Employed: 

1.  Examination  of  cerebrospinal  fluid  physiology  in  relation  to 
the  sleep  cycle  has  been  encouraged  and  abetted  by  the  availability 
of  neurosurgical  patients  with  rubber  chambers  or  pumps  devised  by 
Dr.  Ommaya  implanted  under  the  scalp  and  in  communication  with  the 
ventricular  system,  so  that  it  is  possible  either  to  monitor  CSF 
pressure  continuously  or  to  obtain  CSF  samples  intermittently  during 
entire  nights  of  sleep  through  a  hypodermic  left  inserted  through 
the  scalp.  Six  patients  have  now  been  studied  by  means  of  continuous 
electrographic  monitoring  of  sleep  patterns,  either  while  continuous 
records  of  CSF  pressure  are  obtained,  or  while  5  cc  samples  of  CSF 
are  withdrawn  at  variable  intervals  throughout  the  night.   Samples  so 
obtained  have  then  been  assayed  for  certain  biogenic  amine 
metabolites  (MHPG,  5-HIAA  and  VMA)  by  Drs'  Kopin  and  Chase  of  the 
laboratory  of  Clinical  Science,  searching  for  systematic  variations 
in  relation  to  the  nightly  sleep  cycle. 

2.  Under  the  same  conditions  of  continuous  electrographic  sleep 
monitoring  attempts  have  been  made  to  obtain  continuous  measures  of 
alveolar  COp  tension  by  means  of  air  sampling  through  a  catheter 
inserted  into  the  nasopharynx  and  measured  in  an  infrared  CO^ 
analyser. 

3.  To  separate  the  effects  of  sleep  deprivation  per  se  from 
more  enduring  circadian  variations  or  changes  due  to  muscular  activity 
and  posture,  urinary  excretion  of  norepinephine  (NE),  eprinephrine  (e), 
3-methoxy  i<^-hydroxymandelic  acid  (VMA.),  normetanephrine  (NM)  and 
metanephrine  (m)  as  well  as  17-hydroxyco steroids  (17-0H)  were  compared 
between  nights  of  normal  sleep,  and  nights  spent  lying  in  bed  without 
actual  sleep.   The  same  comparisons  were  then  made  between  nights  of 
normal  sleep  and  nights  of  sleep  following  sleep  deprivation. 
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Patient  Material: 


The  CSF  fluid  studies  are  performed  on  neurosurgical  patients 
■with  Oramaya  pumps  or  chamhers  implanted  for  therapeutic  reasons. 
The  COg  studies  and  catechol  amine  excretion  studies  have  heen  carried 
out  on  normal  control  volixnteers. 

Major  Findings: 

The  before  mentioned  hiochemical  analyses  of  CSF  have  not  so 
far  revealed  any  striking  or  consistent  variations  between  KEM  or 
non-REM  periods  of  sleep.  This  may  mean  none  exist,  but  it  now 
seems  more  probable  that  assay  methods  are  still  insufficiently 
sensitive  or  reliable. 

In  those  patients  who  have  been  able  to  sleep  relatively 
undisturbed  a  very  clear  pattern  of  CSF  pressure  changes  has  appeared. 
As  in  earlier  measures  of  blood  pressure,  etc.,  KEM  periods  have 
been  clearly  demarcated  by  intervals  of  striking  irregularity  and 
elevated  peaks  of  CSF  pressure,  often  twice  or  more  higher  than  base- 
line levels  throughout  the  remainder  of  sleep.  Thus  far  it  has  not 
been  possible  to  examine  CSF  pressure  simultaneously  with  direct 
measures  of  arterial  and  venous  blood  pressure,  though  this  would  be 
necessary  to  clarify  the  mechanism  of  the  CSF  changes. 

Alveolar  CO  studies  have  not  yet  progressed  beyond  the  pilot 
stage  due  to  a  number  of  methodological  difficulties.  The  first  is 
that  every  means  used  to  obtain  the  expired  air  samples  from  our 
normal  subjects  has  proved  somewhat  uncomfortable  and  disturbing  to 
sleep.  Even  in  those  instances  when  subjects  have  slept  fairly 
well  despite  this,  measures  of  CO  tension  have  appeared  random  and 
probably  artefactual.   It  remains  to  be  seen  whether  the  technical 
challenges  of  this  procedure  can  be  met. 

Urinary  levels  of  E  and  to  a  lesser  extent  WE  from  sleep  deprived 
nights  of  5  subjects  were  significantly  higher  than  those  from  nights 
of  normal  sleep,  though  there  were  no  significant  differences  in  WM, 
M,  and  YMk,     During  sleep  following  sleep  deprivation  VMA.  and  WE  were 
significantly  higher  than  during  normal  sleep.  I7-OH  levels  were 
increased  on  the  sleep  deprived  night.   These  results  favor  the 
interpretation  that  sleep  itself  is  associated  with  diminished  levels  of 
E  and  WE  excretion,  although  it  is  not  entirely  possible  to  rule  out 
the  explanation  that  the  experimental  conditions  of  deprivation 
provoked  increased  catechol  amine  excretion  over  that  which  might 
obtain  during  non- experimental  nocturnal  wakefulness. 
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Significance  to  Mental  Health  Research; 

All  of  these  studies  are  pertinent  to  further  definition  of 
the  basic  physiological  nature  of  sleep.  The  CSF  chemistry 
studies  are  especially  relevant  to  current  hypotheses  concerning 
biochemical  mechanisms  of  sleep.  The  observed  CSF  pressure  changes 
might  be  of  clinical  importance  in  neurological  patients  with 
elevated  baseline  CSF  pressure.  The  alveolar  CO  studies  are 
particularly  intriguing  from  the  standpoint  of  achieving  better 
measures  of  sleep  'depth',  since  other  evidence  suggests  that  the 
regulatory  mechanism  of  the  respiratory  center  is  closely  attioned 
to  such  a  dimension.  The  catechol  amine  excretion  studies  are 
pertinent  to  understanding  the  biochemical  accompaniments  of 
various  states  of  arousal. 

Proposed  Course  of  Project; 

Progress  of  the  CSF  biochemistry  and  alveolar  C0_  studies  depends 
upon  solution  of  methodological  problems,  and  these  continue  to  be 
worked  upon.  CSF  pressure  will  be  studied  in  additional  patients  as 
they  become  available,  and  simultaneous  measures  of  arterial  and 
venous  pressure  will  be  attempted  in  those  who  are  suitably  good 
sleepers. 

The  study  of  catechol  amine  excretion  in  relation  to  sleep 
is  awaiting  publication,  and  there  are  no  immediate  plans  for  further 
studies.  It  would  be  desirable  to  repeat  the  same  study  after 
additional  acclimation  to  experimental  conditions  and  with  EEG 
monitoring.   If  promised  methods  for  assay  of  serum  KE  and  E  become 
available,  it  will  be  of  great  interest  to  examine  blood  levels  of 
these  substances  in  relation  to  EEG  stages  of  sleep. 

Publications; 

Snyder,  F.:  Autonomic  nervous  system  manifestations  during  sleep 

and  dreaming.   In  Kety,  S.S.,  Evarts,  E.V.  and  Williams,  H.L.  (eds.): 
Sleep  and  Altered  States  of  Consciousness.  Baltimore,  Md., 
Williams  and  Wilkins,  1967,  pp.  )4.69-ij-87. 
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Project  Description; 

Objectives: 

A  number  of  recent  animal  studies  indicate  that  there  are 
specific,  partially  independent  biochemical  mechanisms  associated 
■with  rapid  eye  movement  (REM)  and  non-rapid  eye  movement  (NREM) 
sleep.  NREM  sleep  appears  to  be  tied  to  serotonin  metabolism  and 
REM  sleep  to  the  catecholamines.  Evidence  for  this  comes  in  part 
from  experiments  with  parachlorophenylalanine  (PCP)  and  monoamine 
oxidase  inhibitors  (MAOI).  Decreased  brain  serotonin  produced  by 
metabolic  inhibition  of  its  synthesis  with  PCP  markedly  reduces 
NREM  without  effecting  REM  sleep,  while  MAOIs  have  the  converse 
effects. 

To  date  there  has  been  a  paucity  of  comparable  experiments  on 
the  neuro chemistry  of  NREM  and  REM  sleep  in  man.  Our  studies  take 
advantage  of  the  fact  that  PCP  and  MAOIs  are  used  in  the  treatment 
of  carcinoid  and  depressed  patients  respectively.  Even  though  the 
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dosages  employed  are  many  magnitudes  less  than  those  used  in 
animal  studies,  in  the  context  of  the  animal  findings  it  is  of 
interest  to  examine  changes  in  polygraphia  sleep  patterns  of 
human  sleep  in  relation  to  these  drugs. 

Methods  Employed: 

These  studies  are  longitudinal,  involving  polygraphia 
monitoring  of  a  sulnject's  sleep  from  35  to  100  consecutive  nights. 
From  5  to  20  baseline  nights  are  recorded  before  a  drug  is 
introduced.  The  total  period  studied  allows  for  an  appropriate 
interval  for  maximum  drug  effect,  a  return  to  baseline,  and  finally 
a  follow-up  period  without  the  drug.  Serial  urinary  and  blood 
determinations  of  appropriate  biochemical  indicators  have  been  made. 

Patient  Material; 

k-   patients  with  carcinoid  syndrome 
3  depressed  patients 
3  normal  volunteers 

Major  Findings; 

Preliminary  findings  indicate  that  pharmacological  alteration  of 
monoamine  metabolism  does  effect  REM  and  MREM  sleep.  Prior  to  PCP 
administration,  the  four  patients  with  carcinoid  syndrome  had  normal 
REM  and  NREIVI  sleep.  While  on  PCP,  these  patients  had  moderately 
reduced  total  sleep,  and  a  dramatic  reduction  in  REM.   One  patient 
became  markedly  disturbed  when  her  REM  was  lowest,  a  phenomenon  not 
seen  at  any  other  time  in  the  experiment.   In  the  case  of  one 
patient  receiving  PCP,  oral  doses  of  tryptophan  further  reduced  REM, 
while  increasing  slow  wave  sleep.  In  the  same  case  oral  5-HTP  clearly 
did  not  reduce  REM.  These  findings  suggest  either  that  sleep  and  REM 
in  man  may  have  different  mechanisms  from  those  of  lower  species,  or 
that  the  effects  observed  are  highly  dependent  upon  dosage. 

Of  the  four  subjects  studied  on  MAOIs,  two  were  depressed 
patients  and  two  were  normal  volunteers.  Both  hydrazine  and 
non-hydrazine  MA.OIs  in  therapeutic  dosages  suppressed  REM  without 
effecting  total  sleep.   In  three  of  these  subjects,  a  rise  in  REM 
was  noticed  when  first  placed  on  the  drug.   Subseqiaently  we  have 
placed  one  depressed  patient  with  low  REiy[-time  on  a  small  dosage 
of  a  MA.OI  and  succeeded  in  consistently  raising  the  REM-time. 
However,  this  increase  in  REM  is  probably  not  correlated  with 
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monoamine  oxidase  inhibition,  as  measured  by  urinary  5-HIAA. 

When  the  therapeutic  dose  of  MA.OI  in  three  of  the  subjects 
■was  abruptly  discontinued,  a  rebound  in  REM  was  seen,  although 
this  has  not  been  observed  in  animal  studies. 

Significance  to  Mental  Health  Research: 

Our  previous  and  current  studies  have  indicated  that  non-REM 
and  REM  sleep  are  significantly  altered  in  psychiatric  patients. 
Aside  from  the  considerable  intrinsic  interest  of  neurochemical 
mechanisms  of  sleep,  their  further  understanding  could  be  relevant 
to  the  neurochemical  basis  of  psychopathological  developments. 

Proposed  Course  of  the  Project: 

Continuation  of  similar  studies  is  necessary  to  clarify  a 
number  of  questions.   Thus  far  there  does  not  appear  to  be  ariy 
'rebound'  of  lost  REMS  after  PCP,  but  longer  post-drug  periods  must 
be  examined.  The  effects  of  oral  tryptophan  and  5-HTP  need  to  be 
studied  in  additional  subjects  both  on  PCP  and  without  it.  The 
apparent  difference  in  dose  effects  of  MA.0  inhibitors  requires 
confirmation  in  additional  subjects.  Therapeutic  trials  of  drugs 
inhibiting  catechol  amine  synthesis,  such  as  alpha  methytrosine, 
provide  another  opportunity  for  examining  sleep  effects. 

Finally,  the  discrepancies  between  these  results  and  those 
reported  in  animal  studies  require  explanation.  Although  it  would 
not  be  possible  to  give  high  dosages  to  humans,  it  will  be  of 
interest  to  test  the  effects  of  low  dosages  upon  animal  sleep. 

Publications:   None 
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Project  Description: 

Objectives: 

The  purpose  of  this  investigation  is  to  detemiine  if  there  is 
a  biochemical  abnormality  present  in  some  or  all  acute  psychotic 
illnesses  which  manifest  itself,  in  part,  by  increased  activity  of' 
the  serum  enzymes,  creatine  kinase  and  aldolase.  A  longitudinal 
investigation  of  the  activity  of  these  enzymes  in  the  serum  of  a 
variety  of  psychiatric  patients  was  conducted  to  determine  the 
specificity  of  these  changes  in  enzyme  activity  and  to  relate  them 
to  the  clinical  course  of  the  patient's  psychiatric  disturbance. 

Methods: 

1.  Blood  samples  are  taken  at  Intervals  ranging  from  1-7X/ 
week;  the  plasma  is  separated  and  then  assayed  for  CPK  and  aldolase 
activity.   Serum  glutamic  oxalacetic  transaminase  (SGOT) ,  lactic 
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dehydrogenase  (LDS),  alkaline  phosphatase  and  creatinine  are 
also  determined  "but  less  freq^uently.  Behavioral  ratings  were 
made  of  the  acutely  and  severely  neurotic  patients  ty  the  ward 
psychiatrist. 

2.  Single  blood  specimens  were  ohtained  from  17  autistic 
children. 

3.  One  -  eight  "blood  specimens  were  obtained  from  the  parents 
of  some  of  the  patients  in  the  study. 

h.      Blood  samples  were  obtained  from  approximately  25  patients 
at  Spring  Grove  State  Hospital  before  and  after  receiving 
psychotomimetic  drugs  such  as  LSD  and  dipropyltryptamine  for 
therapeutic  purposes  and  delivered  to  the  NIH  for  assay  of  plasma 
CIK  and  aldolase  activity  and  for  the  determination  of  any 
chromosomal  disturbances  produced  by  the  drugs. 

5.  Thirty-nine  acute  schizophrenic  patients  and  12  normal  staff 
members  of  the  Mass3,chusetts  Mental  Health  Center  participated  in 
a  blind  blood  study  in  which  weekly  samples  were  analyzed  in  our 
NIMH  laboratory  for  CHC  and  aldolase  activity. 

Patient  tfe-terial: 

1.  l6  acutely  psychotic  patients. 

2.  ik   chronically  psychotic  patients. 

3.  15  severely  anxious  or  depressed,  but  non-psychotic 
patients. 

k.      17  autistic  children. 

5.  20  parents  of  acutely  and  chronically  psychotic 
patients. 

6.  39  patients  hospitalized  at  the  Massachusetts  Mental 
Health  Center  in  Boston,  Mass. 

7.  12  staff  members  from  a  psychiatric  ward  at  the 
Massachusetts  Mental  Health  Center  in  Boston,  Mass. 


^ 
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Major  Findings; 

1.  In  16  of  18  acutely  psychotic  patients  at  the  WIH  a 
significant  elevation  of  serum  CHC  and  aldolase  was  found  at 
some  phase  of  their  clinical  course. 

2.  In  6  of  these  patients  one  or  both  enzymes  was  increased 
at  the  time  of  a  admission.   In  10  patients,  the  increases  in 
enzyme  activity  occurred  prior  to  or  during  the  initial  phase  of 
a  severe  exacerbation  of  their  illness. 

3.  No  increase  in  activity  of  CHC  or  aldolase  was  found 
in  the  chronically  psychotic  patients,  even  during  acute 
exacerbations  of  their  illness,  in  autistic  children  or  in 
severely  disturbed  neurotic  patients. 

h.     Approximately  20/o  of  the  parents  of  acute  or  chronic 
psychotic  patients  have  a  slightly  increased  activity  of  serum 
CHC  or  aldolase  in  blood  samples  obtained  randomly. 

5.  Twenty-nine  of  thirty-nine  patients  studied  in  Boston 
had  an  increase  in  serum  CPK  or  aldolase  activity  at  some  phase  of 
their  hospitalization.  Over  one-third  had  an  increased  activity 
of  one  or  both  enzymes  at  admission. 

6.  Isoenzyme  studies  revealed  that  the  CHC  in  the  serum  of 
acutely  psychotic  patients  most  probably  comes  from  muscle,  not 
brain.  Normal  activity  of  CHC  and  aldolase  in  the  spinal  fluid 
of  acutely  psychotic  patients  and  increased  excretion  of  creatine 
in  the  urine  also  supported  the  conclusion  that  the  serum  CHC  is 
coming  from  muscle. 

7.  An  infusion  of  ACTS  was  found  not  to  effect  the  level  of 
serum  CHC  or  aldolase. 

8.  Drugs,  activity  and  change  in  weight  were  ruled  out  as 
possible  causes  of  the  increased  enzyme  activity. 

9.  The  increase  in  activity  of  serum  CHC  and  aldolase  in 
the  acutely  psychotic  patients  appeared  to  occur  at  times  of 
severe  stress  in  life  events  such  as  leaving  the  hospital,  obtaining 
a  job,  etc'. 
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10.  Serum  CPK  and  aldolase  increased  significantly  following 
psychotomimetic  drugs  in  man,  while  serum  aldolase  increased 
significantly  in  rats  and  rabbits  following  LSD. 

Significance  to  Mental  Health  Research; 

The  finding  of  an  increase  in  activity  of  seriom  CHC  and 
aldolase  in  the  acute  psychoses  presents  a  unique  opportunity  to 
study  the  pathophysiology  of  the  so-called  "functional  psychoses". 
The  exploration  of  the  cause  of  the  increase  may  produce  a  greater 
understanding  of  the  cerebral  disturbances  which  underly  the 
psychotic  process.   The  various  syndromes  of  the  acute  psychoses 
may  be  facets  of  the  same  pathologic  process. 

The  increase  in  activity  may  be  of  use  in  the  diagnosis  of 
acute  psychoses  and  following  their  clinical  course,  particularly, 
in  picking  up  cases  of  impending  psychosis. 

Proposed  Course  of  Project; 

Due  to  the  departure  of  Dr.  Meltzer,  this  project  will  be 
terminated  at  the  WIH,  though  continued  at  the  University  of 
Chicago,  where  he  is  joining  the  full-time  staff. 

Publications: 


Meltzer,  H.:  Creatine  Kinase  and  Aldolase  in  Seriim:  Abnormality 
Common  to  the  Acute  Psychoses.   Science  159 j  1368,  I968. 

Meltzer,  H.:   Muscle  Enzyme  Release  in  the  Acute  Psychoses. 
Paper  presented  at  the  American  Psychiatric  Association,  May 
1968,  to  be  published. 


140 


Serial  No.  M-AP(c)-l8-l8 

1.  Adult  Psychiatry  Branch 

2.  Section  on  Psychophysiology  of 
Sleep 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  I968 


Project  Title:   Sleep  Stages  in  Relation  to  Critical  Reactivity  After 
Abrupt  Awakenings 

Previous  Serial  Number:   Same 


Principal  Investigator:  Jimmy  Scott,  Ph.D. 

Other  Investigators:   Frederick  Snyder,  M.D. 

Cooperating  Units:   None 

Man  Years  (1967): 

Total:  2 
Professional:  1 
Other:  1 

Project  Description: 

Objectives: 

As  part  of  a  continuing  program  to  investigate  the  psychophysiology 
of  human  sleep,  recent  attention  has  been  focussed  upon  variations  in 
response  capacity  after  abrupt  awakenings  in  relation  to  the  several 
EEG  phases  of  sleep  at  the  time  of  the  awakenings.   These  studies  are 
relevant  to  Snyder's  hypothesis  that  REM  periods  of  mammalian  sleep 
serve  a  preparatory  and  sentinel  function,  and  the  central  question  is 
whether  or  not  the  organism  is  more  capable  of  'critical  reactivity' 
to  external  demands  immediately  after  awakening  from  REM  sleep  than 
after  awakenings  from  other  EEG  stages  of  sleep. 

Methods; 

While  subjects  sleep  is  being  continuously  monitored  electro- 
graphically  (eEG,  Eye  Movement,  EMG,  etc.)  they  are  abruptly  awakened 
at  predetermined  intervals  by  the  ringing  of  a  loud  bell.   Immediately 
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afterwards  they  are  tested  on  one  or  another  performance  measure, 
now  including  two-flash  threshold,  flicker-fusion  threshold, 
reaction  time,  arithmetic  problem  solving  time,  grip  strength, 
tachistoscopic  threshold,  estimation  of  elapsed  time  and  visual 
imagery  flexibility.   Since  no  more  than  four  or  five  awakenings 
can  be  done  for  each  subject  night  without  undue  disturbance 
of  sleep,  multiple  nights  must  be  obtained  from  each  subject  for 
a  particular  test.  For  several  of  these  measures  the  experimental 
condition  of  prior  sleep  deprivation  has  also  been  introduced 
over  a  series  of  nights  in  order  to  assess  the  possible  effects 
of  this  variable  independent  EEG  sleep  stage  effects. 

In  the  case  of  each  measure  data  is  compared  both  within 
and  across  subjects  in  relation  to  EEG-  stage  and  time  of  night 
at  awakening,  as  well  as  the  'sleep  depriA^ation'  and  'no  sleep 
deprivation'  conditions,  where  these  have  been  examined. 

Patient  Material; 

Subjects  in  this  study  are  all  normal  control  volunteers. 
So  far  more  than  50  subjects  have  been  studied  on  one  or  more  of 
the  described  tests. 

Major  Findings: 


Almost  completed  analysis  of  nearly  600  subject  nights' 
data  across  the  gamut  of  tests  reveals  a  high  degree  of 
consistency  among  them  with  regard  to  the  following  conclusions: 

(1)  Under  these  experimental  conditions  and  in  these  subjects 
the  course  of  impaired  performance  after  abrupt  awakenings  is  quite 
brief  regardless  of  EEG  stage.   Serial  determinations  for  a  number 
of  the  measures  indicate  that  full  waking  performance  is  approx- 
imated within  one  minute  or  less. 

(2)  In  all  of  the  measures  examined  performance  after  EEM 
sleep  awakenings  is  closest  to  the  full  waking  level,  and  only 
slightly  less  good.  Performance  is  most  impaired  after  stage  3 
or  k   awakenings,  the  'high  voltage  slow  wave'  phases  of  sleep, 
while  that  after  'spindling'  (stage  2)  sleep  awakenings  is  most 
variable  but  generally  intermediate.  Differences  between  stage  2 
and  REM  awakenings  are  clearly  apparent  early  in  the  night,  but 
tend  to  disappear  in  the  latter  half. 
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(3)   Time  of  night  effects  are  most  prominent  in  interaction 
■with  EEG  stages  2,    3,  and  h,   and  least  so  in  relation  to  REM 
sleep.  Regardless  of  EEG  stage^  performance  early  in  the  night 
is  typically  more  impaired  immediately  after  awakening  then  it  is 
later  in  the  night. 

{h)     After  sleep  deprivation  all  scores  are  generally  poorer 
than  on  those  nights  not  preceded  by  sleep  deprivation  regardless 
of  EEG  sleep  stage^  though  the  relationships  among  sleep  stage 
data  are  maintained.  Although  there  is  a  slight  sex  difference 
in  the  direction  of  females  responding  more  promptly  then  males 
under  the  no- sleep  deprivation  condition,  after  sleep  deprivation 
performance  of  the  females  is  more  disrupted  than  that  of  the  males. 

Significance  to  Mental  Health  Research: 

The  primary  significance  of  these  studies  has  to  do  with 
efforts  to  understand  the  adaptive  functions  and  psychophysiological 
characteristics  of  various  sleep"  stages.   Since  sleep  is  a 
fundamental  and  universal  process  and  its  derangements  do  appear 
to  "be  "broadly  implicated  in  psychopathological  developments,  these 
studies  hope  to  contribute  to  our  "basic  understanding  of  this  vital 
phenomenon . 

Proposed  Course  of  Project; 

The  considerable  task  of  data  analysis  in  this  project  is 
now  nearing  completion  and  decisions  concerning  its  future 
course  will  be  deferred  until  we  can  make  final  assessment  of 
the  results  to  date.  Among  the  variety  of  tests  used  it  will  be 
desirable  to  select  those  providing  the  clearest  information  for 
further  study.   Certain  directions  of  additional  investigation  of 
interest  to  us  include:   (l)  an  age  comparison,  since  ordinary 
experience  suggests  that  confusion  after  awakening  is  vastly 
greater  in  children  than  in  adults;   (2)  attempts  to  vary  motiva- 
tional context  -  does  it  differently  affect  performance  from  the 
several  EEG  stages  to  provide  strong  extrinsic  incentive  for 
good  performance;   (3)  as  soon  as  facilities  become  available  the 
same  issues  will  be  studied  in  other  mammalian  species  by  means 
of  comparable  tests. 

Publications: 

Snyder,  F.:  The  physiology  of  dreaming.  Presented  at  Symposium 
on  Dream  Psychology  and  the  New  Biology  of  Dreaming,  Cincinnati, 
Ohio,  October  19^7 •   To  be  published  in  proceedings. 
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Snyder,  F.  and  Scott,  J.:  Psychophysiology  of  sleep.  In 
Greenfield,  N.  and  Sternlaach,  R.  ( eds . ) ,  Psychophysiology, 
Holt,  Rinehart  and  Winston:  New  York,  I968,  in  press. 

Verdone,  P.:   Sleep  satiation:  extended  sleep  in  normal  subjects. 
Electroenceph.  Clin.  Neurophysiol. ,  in  press,  I968. 
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Project  Description: 

OTpjectives: 

The  purpose  of  the  project  continues  to  be  the  longitudinal 
study  of  electrographic  sleep  patterns  in  psychiatric  patients  in 
relation  to  changes  in  their  clinical  status  or  attempted 
therapeutic  interventions.   It  is  of  interest  to  obtain  systematic 
and  quantitative  information  about  the  extent  of  sleep  disturbance 
in  particular  clinical  groups,  and  whether  this  differentially 
effects  the  REM  state  of  sleep  as  contrasted  with  sleep  in  the 
conventional  sense.   Since  the  deprivation  of  REM  state  in  animals 
has  been  shown  to  produce  increases  in  central  nervous  system 
excitability,  it  is  important  to  determine  whether  significant  REM 
state  deprivation  might  be  a  naturally  occurring  event  in  the 
course  of  psychiatric  illness. 
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Methods  Employed; 


EEG,  eye  movement  and  chin  muscle  potentials  are'  continuously 
recorded  over  entire  nights  from  patients  sleeping  in  their  own 
heds  on  a  psychiatric  ward,  this  "being  done  either  on  a  sampling 
hasis  for  three  to  five  consecutive  nights,  or  on  a  longitudinal 
basis  as  long  as  the  particular  patient's  clinical  status  is  of 
research  interest.   The  more  Intensive  case  studies  have  ranged 
from  36  to  200  or  more  consecutive  nights  for  the  thirteen 
individuals  so  far  studied  in  that  manner.  Aside  from  the  attempt 
to  maintain  patients  without  drugs  for  approximately  one  month 
of  hasellne  evaluation  after  admission,  their  treatment  is  otherwise 
entirely  determined  by  individual  clinical  considerations,  and 
research  observations  are  of  the  'natural  history'  of  illness  in 
a  typical  NIMH  psychiatric  setting. 

Electrographic  records  so  obtained  are  scored  without  knowledge 
of  their  sequence  In  relation  to  the  patients'  clinical  courses,  and 
therefore  Independently  of  daily  clinical  ratings  made  by  the 
nursing  staff  for  various  dimensions  of  behavior  and  psychopathology. 
In  the  further  attempt  to  objectify  estimates  of  varying  distress, 
daily  24-hour  urine  collections  are  obtained  whenever  possible  for 
measurement  of  free  epinephrine,  nor- epinephrine  and  17-hydroxysterolds. 

Patient  Material; 

Patients  are  inpatients  on  ward  Ue.  During  the  past  year 
extensive  study  has  been  devoted  to  seven  acute  schizophrenic  and 
four  psychotic  depressive  patients,  in  addition  to  shorter  samples 
from  approximately  twenty  others. 

Major  Findings; 

In  the  cross  sectional  phase  of  this  project  data  samples  from 
approximately  fifty  patients  thus  far  studied  have  revealed 
considerable  correlation  between  clinical  estimates  of  Illness  and 
the  extent  of  sleep  disturbance  in  all  acute  patients.  Aside  from 
that  generalization,  however,  specific  aspects  of  patient  sleep 
profiles,  such  as  the  percentage  of  PJM  sleep,  have  varied  both 
above  and  below  normal  limits.   In  addition,  the  most  severely 
depressed  patients  quite  consistently  have  exhibited  certain  features 
not  at  all  seen  in  the  sleep  patterns  of  normals,  such  as  onset  of 
JEIEM  periods  almost  immediately  after  sleep  onset  and  unusually 
active  eye  movement  during  REM. 
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The  intensive  longitudinal  studies  "begun  earlier,  l)ut  especially 
emphasized  during  the  past  year,  appear  to  be  yielding  an  explanation 
for  this  disconcerting  interpatient  variahility,  and  that  is  the 
presence  of  equally  striking  intrapatient  variability  over  time  and 
closely  parallel  with  shifting  phases  of  illness.  Although  no 
single  case  study  illustrates  this  process  in  entirety,  in  the 
aggregate  they  indicate  that  severe  depression  is  accompanied  by 
severe  and  very  protracted  sleep  disturbance,  with  special  attrition 
of  the  KE3y[  process.  Then  as  such  patients  begin  to  show  clinical 
improvement,  and  sometimes  even  before  this  is  apparent,  marked 
improvement  in  sleep  profiles  occur  together  with  much  higher  than 
normal  levels  of  REM.   Thus,  our  data  supports  the  inference  that 
very  significant  REM  deprivation  and  compensation  do  take  place  in 
the  natural  history  of  severe  depressive  episodes,  and  this  in 
turn  provides  a  probably  explanation  for  some  of  the  abberrations 
of  REM  manifestations  seen  at  the  height  of  psychotic  depression. 

Experimental  studies  of  normal  persons  and  animals  have  shown 
that  REM  deprivation  results  in  shortening  of  REM  onset  latency  and 
intensification  of  phasic  REM  elements,  such  as  the  eye  movements 
themselves,  though  the  degree  of  these  experimental  results  in  humans 
has  been  considerably  less  than  that  of  the  same  phenomena  seen  in  our 
patients.   Therefore,  the  presence  of  these  signs  probably  indicates 
quite  severe  prior  REM  deprivation,  and  it  is  only  after  considerable 
compensation  has  taken  place  that  REM  latencies  and  intensities  begin 
to  approach  normal  values.  Whether  or  not  this  is  the  correct 
explanation,  major  changes  in  these  measures  do  clearly  demarcate  the 
exacerbation  and  ebbing  of  inner  distress. 

On  the  other  hand,  findings  so  far  from  similar  studies  in  acute 
schizophrenics  have  not  conformed  to  this  model  hypothesized  for 
depressive  psychotics.  Although  insomnia  is  very  severe  during  the 
earliest  phase  of  acute  schizophrenic  episodes,  in  the  few  cases  we 
have  been  able  to  study  intensively  this  has  been  relatively  short 
lived,  giving  way  to  near  normal  sleep  shortly  before  the  first  clear 
evidence  of  clinical  improvement.   In  still  fewer  instances  in  which 
it  has  been  possible  to  study  the  very  onset  of  an  acute  schizophrenic 
exacerbation,  these  have  been  preceded  by  no  more  than  one  or  two 
nights  of  significant  sleep  disturbance.  Short  REM  latencies  and 
unusual  variations  in  REM  intensity  are  seen  sporadically  in  these 
patients  but  are  not  consistently  present  at  any  phase,  as  they  are  in 
the  depressive  psychotics,  nor  has  interval  of  supra-normal  REM  time 
been  seen  over  several  months  of  recovery  from  such  episodes.   There- 
fore, we  are  at  this  point  much  less  inclined  to  suspect  the  specific 
infolvement  of  the  REM  sleep  process  in  acute  schizophrenic  psychosis. 
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Of  particular  interest  are  the  yet  unsystematic  observations 
on  the  effects  of  various  treatment  measures  on  sleep  patterns,  or 
the  apparent  relations  of  these  effects  to  clinical  change.  For 
example,  it  has  heen  noted  in  a  number  of  instances  that  dramatic 
improvement  in  sleep  occurs  with  pre- sleep  administration  of 
phenothiazines,  even  in  very  small  therapeutic  dosages,  and  that 
behavioral  improvement  often  follows  soon  after.   Gradually  we 
should  lijke  to  accumulate  more  systematic  data  relevant  to  such 
impressions,  as  well  as  to  search  for  non-pharmacological  means 
of  alleviating  the  troubled  sleep  of  patients. 

Significance  to  Mental  Health  Research: 

Little  systematic  or  objective  evidence  about  the  nature  or  degree 
of  sleep  disturbance  in  relation  to  psychiatric  illness  has  existed 
until  very  recently,  and  the  present  project  constitutes  the  most 
intensive  effort  thus  far  made  to  obtain  such  information.  On  the 
basis  of  these  studies  electrographic  sleep  profiles  seem  to  offer 
great  promise  as  objective  reflections  of  changing  clinical  status, 
at  least  in  acute  psychotic  conditions.  At  the  same  time,  they  support 
the  hypothesis  that  sleep  disturbance  may  be  implicated  in  the  causal 
sequence  underlying  certain  psychotic  symptoms. 

Proposed  Course  of  Project: 

This  is  a  long-term  study  both  because  data  collection  and  analysis 
are  exceedingly  laborious  and  because  suitable  patients  are  not 
frequently  referred.   The  intention  is  to  persist  in  gathering  further 
data  of  the  same  nature  to  strengthen  or  dispel  the  present  impressions 
as  appropriate  case  material  appears,  to  deepen  the  longitudinal 
evaluation  by  including  measures  of  waking  psychophysiology  which  might 
relate  to  variations  in  sleep,  and  to  extend  the  breadth  of  the 
examination  by  similar  studies  of  other  psychiatric  conditions,  such 
as  acute  anxiety,  reactions,  and  chronic,  neurotic  insomnia. 

Publications: 

Snyder,  P.:   Electrographic  Studies  of  Sleep  in  Depression.   In 
Kline,  W.S.  and  Laska,  E.  (eds.).  Computers  and  Electronic  Devices 
in  Psychiatry,  Grune  and  Stratton:  New  York,  I968. 

Snyder,  F.:   Sleep  disturbance  in  relation  to  acute  psychosis. 
To  bs  published  in  the  Proceedings  of  the  UCLA  Symposium,  May 
1968. 

Snyder,  F.:   Dynamic  aspects  of  sleep  disturbance  in  relation  to 
mental  illness.  To  be  published  in  the  Proceedings  of  the  Society 
for  Biological  Psychiatry,  June  I968. 
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2,  Section  on  Twin  &  Sibling  Studies 

3,  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Comparative  Studies  of  Discordant  Siblings  in  Families  of 
Schizophrenic,  Juvenile  Delinquent  and  Well-adjusted  Young 
Adults 

Previous  Serial  Number:  M-AP(C)  -60 

Principal  Investigator:  William  Pollin,  M.D, 

Other  Investigators:  James  Stabenau,  M.D.,  Martha  Werner,  M,A. 

Cooperating  Units:  None 

Man  Years  (Computed  for  the  12  month  period) 

Total:  .8 
Professional:  .4 
Other:        ,4 

Project  Description: 

Objectives:  To  define  some  of  the  etiologic  factors  in  schizophrenia 
and  juvenile  delinquency,  and  by  comparison  define  certain  factors  which 
help  lead  to  superior  adjustment*   During  this  past  year,  the  focus  has  been 
upon  analysis  of  psychological  data  and,  more  specifically,  upon  validation 
of  the  previously  described  TAT  scoring  method  for  differentiation  of  schizo- 
phrenic from  non-schizophrenic  families. 

Methods  Employed:  Previous  reports  have  described  the  technique  which 
blindly  differentiated  parents  of  schizophrenics,  delinquents  and  superior 
adjustment  normals  on  the  basis  of  analysis  of  parent-child  interactions 
described  in  TAT  stories.  This  year's  effort  has  primarily  been  expended  in 
attempting  to  further  refine  and  substantiate  this  technique  (the  Wemer- 
Stabenau-Pollln  scale)  by  applying  it  to  other  TAT  materials  and  by  comparing 
this  technique  and  its  findings  with  those  of  other  investigators.  Toward 
this  end,  300  blinded  TAT  stories  told  by  a  sub-group  of  matched  parents  of 
normal  and  schizophrenic  pairs  from  the  ongoing  Twin  Study,  not  previously 
evaluated  by  this  technique,  have  been  assessed.  The  results  are  now  being 
analyzed.  Additionally,  1200  blinded  stories,  told  by  mothers  of  schizo- 
phrenic and  normal  children,  produced  in  a  study  by  Drs.  Kevin  Mitchell 
and  Bertram  Karon  of  the  University  of  Arkansas,  are  also  being  assessed  by 
this  technique.   Simultaneously  the  Mitchell-Karon  group  are  blindly  apply- 
ing their  technique  to  the  evaluation  of  the  stories  from  the  comparative 
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family  group  parents,  which  were  the  basis  for  our  original  findings. 

A  further  extension  of  the  Wemer-Stabenau-Pollia  TAT  scale  is  now 
being  explored,  which  involves  the  application  of  this  technique  to  the  TAT 
productions  of  the  offspring  (index  and  control)  in  the  study  families. 
Previously  the  scoring  system  has  only  been  evaluated  with  respect  to  the 
stories  told  by  the  parents. 

Simultaneously,  efforts  at  further  establishment  of  the  reliability  of 
the  previously  described  TAT  aggression  scale  have  been  underway.  This  is 
a  scale  which  measures  thematic  aggression,  verbalized  in  TAT  stories,  by 
assessing  how  stated  aggressive  core  plots  are  coped  with  and  resolved. 
Similar  approaches  are  also  being  explored  with  regard  to  the  use  of  Rorschach 
materials . 

Patient  Material t   (1)  A  total  of  26  families  in  the  NIMH  comparative 
family /discordant  sibling  study  have  been  or  are  in  the  process  of  being 
evaluated  (11  families  with  siblings  discordant  for  schizophrenia,  10  with 
siblings  discordant  for  delinquency  and  5  with  2  non-psychopathologic  sibs, 
1  selected  for  superior  adjustment/performance).   (2)  Twin  Study  material 
looked  at  during  the  past  year  has  been  derived  from  16  parents  of  twins. 
Some  of  these  are  parents  of  pairs  of  twins  discordant  for  schizophrenia; 
others  of  control  pairs  in  which  neither  twin  showed  psychopathology. 
(3)  In  collaboration  with  the  Arkansas  group,  we  are  studying  the  TAT  pro- 
ductions of  26  mothers  of  schizophrenics  and  26  mothers  of  non-psychopathol- 
ogy  children. 

Major  Findings;  This  past  year  has  been  principally  devoted  to  rework- 
ing previously  described  findings  obtained  with  use  of  the  scale  for  blind 
rating  of  parental  TAT  productions,  and  preparing  this  material  for  scien- 
tific publication.  The  other  major  activities  have  involved  setting  up 
collaborative  studies  and  obtaining  additional  samples  for  further  blind 
testing  of  the  above-described  technique.  There  have  been  no  major  addi- 
tional findings  above  those  reported  the  previous  year. 

Significance  to  Mental  Health  Research;  This  project,  along  with  the 
other  ongoing  studies  in  schizophrenia  concurrently  underway  in  the  Section, 
are  all  addressed  to  the  two  major  goals  of  helping  to  define  etiologic 
factors  relevant  to  schizophrenia,  and  more  basically,  determinants  of 
personality  formation.  As  such,  they  are  relevant  to  major  ongoing  questions 
of  the  determinants  of  mental  health  and  emotional  illness.  More  specifi- 
cally, the  confirmation  of  the  ability  of  the  above-described  techniques  to 
blindly  discriminate  between  parents  of  schizophrenics,  delinquents  and 
normals  should  help  to  confirm  the  relevance  of  certain  specific  familial 
interaction  patterns  to  the  pathogenesis  of  schizophrenia. 

Proposed  Course  of  Project;  Further  analysis  of  already  collected  data 
along  the  lines  previously  described,  and  also  of  additional  psychological 
material  not  as  yet  analyzed,  will  continue  during  the  comijig  year.  It  is 
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not  now  planned  to  add  additional  families  to  the  patient  group  under  direct 
observation.  However,  records  from  other  Investigators  may  be  exchanged  as 
has  been  done  this  year. 

Honors  and  Awards: 

NONE 

Publications: 

Stabenau,  J.  R. ,  and  Pollin,  W. :   Comparative  Life  History  Differences 
for  Families  of  Schizophrenics,  Delinquents  and  "Normals,"  Amer.  J. 
Psvchiat.  124(11):  1526-1535,  May  1968. 

Stabenau,  J.  R. ,  lupin,  J.,  Weimer,  M. ,  and  Pollin,  W. :  Comparative 
Study  of  Schizophrenics,  Delinquents  and  Normals.   (Original  in 
Psychiatry  28:   A5-59,  Feb,  1965.)  To  be  republished  in  Winter,  W.  D, , 
and  Ferreira,  A,  J,  (Eds.)  in  Readings  in  Family  Interaction  Research, 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Twin  &  Sibling  Studies 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:  Studies  in  the  Development  of  Personality  and  Psychopathology 
in  Identical  Twins  Discordant  for  Schizophrenia 

Previous  Serial  Number:  M-AP(C)  -  43 

Principal  Investigator:  William  Pollin,  M,D, 

Other  Investigators:  James  Stabenau,  M.D,  and  Axel  Hoffer,  M,D, 

Cooperating  Units : 

A.  NIMH: 

Social  Service  Department  (Barbara  Spillman) 

Laboratory  of  Psychology,  Office  of  the  Chief  (Dr.  Theodore  Zahn, 

John  L.  Van  Dyke);  Section  on  Aging  (Dr.  Edward  Jerome,  Dre 

Marguerite  Young) 
Adult  Psychiatry  Branch,  Office  of  the  Chief  (Dr.  Winfield  Scott, 

Dr.  Julian  Silverman  and  Mrs,  Hanna  Kwiatkowski) 
Laboratory  of  Clinical  Science  (Drs.  Herman  Gold,  Irwin  J,  Kopin) 
Clinical  Investigations,  Research  Psychiatrist  (Dr.  Donald  Burnham) 
Clinical  Investigations,  Clinical  Care  Consultant  (Drs ,  Marvin 

Adland  and  Earle  Silber) 
Office  of  Biometry  (Karen  Pettigrew) 

B.  NCI: 

Endocrinology  Branch  (Dr.  Mortimer  Lipsett) 
Immunology  Branch  (Dr.  John  Fahey) 
Clinical  Branch  (Dr.  Jerome  Block) 

C.  NIDR: 

Human  Genetics  Branch,  Section  on  Cellular  Biology  and  Cytogenetics 
(Webster  Leyshon) 

D.  EXTRAMURAL: 

Naval  Medical  Center,  Bethesda,  Md.  (Dr.  Robert  Cohn) 
Children's  Hospital,  Washington,  D.C,  (Dr.  Richmond  Paine) 
Stanford  University,  Stanford,  California  (Dr.  George  Solomon) 
Yale  University,  Dept.  of  Psychiatry,  New  Haven,  Conn.  (Dr.  Cynthia 

Wild) 
George  Washington  University  Hospital,  Obstetrical  Service, 

Washington,  D,  C»  (Dr.  Cecil  Jacobson  and  Dr.  Robert  Barter) 
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Man  Years  (computed  for  the  12  month  period) 

Total:  4 
Professional:  2 
Other:        2 

Project  Description: 

Objectives ;   In  identical  twins  discordant  for  schizophrenia,  genetic, 
racial,  ethnic,  social  class  and  a  variety  of  other  variables  which  have 
seemed  to  bear  some  relationship  to  the  pathogenesis  of  this  illness  are 
constant  for  both  twins.  Therefore,  in  studying  pairs  in  which  one  twin  is 
schizophrenic  and  the  other  is  not,  we  have  an  unusually  favorable  situation 
within  \;^ich  to  attempt  to  determine  what  life  history  events,  family  rela- 
tionship patterns  and  non-genetic  biologic  factors  play  a  role  in  the  etiology 
of  this  illness,  and  in  what  manner.  This  is  our  objective. 

Methods  Employed ;  The  basic  research  strategy  is  based  upon  a  detailed 
comparison  of  the  life  course  and  interpersonal  relationships  of  two 
genetically  identical  twins,  one  schizophrenic  and  one  non-schizophrenic, 
seen  together  with  both  parents.  Additional  control  families  matched  for 
social,  ethnic,  class,  and  family  structure  variables,  in  which  a)  neither 
twin  has  required  psychiatric  treatment,  or  b)  both  twins  are  schizophrenic 
are  sometimes  similarly  evaluated  as  control  families.  Plans  are  now  under 
way  looking  toward  recruitment  of  similarly  matched  families  in  which  twins 
are  discordant  for  other  well-defined  psychopathologies.  Using  these  two 
types  of  controls  (i.e,,  intrafamilial  and  interfamilial)  we  seek  to  answer 
the  two  questions  a)  why  does  psychopathology  strike  certain  members  of  a 
family  rather  than  others,  and  b)  what  determines  the  type  of  psychopathology, 
and  in  particular,  what  are  the  essential  pathogenic  factors  related  to 
schizophrenia. 

Mother,  father,  and  both  twins  are  seen  together  in  group  interviews, 
in  separate  psychiatric  interviews,  and  in  a  variable  pattern  of  additional 
research  interviews.  These  interviews  are  carried  out  by  psychiatrists  of 
the  Section  on  Twin  and  Sibling  Studies.  Additionally,  they  respond  to 
(1)  a  life  history  questionnaire,  (2)  Cornell  Medical  Index,  (3)  Leary 
Interpersonal  Check  List,  (4)  PARI,  (5)  CAM,  (6)  Personal  Values  Q-sort, 
(7)  Family  Values  Revealed  Differences,  (8)  Rorschach,  (9)  TAT,  (10)  Object 
Sorting  Test,  (11)  a  large  number  of  collaborative  investigators  simulta- 
neously evaluate  the  four  nuclear  members  of  the  twin  families  employing  a 
wide  variety  of  different  psychological,  biomedical,  physiological,  and 
medical  investigative  procedures.  All  psychiatric  interviews  are  recorded: 
some  interviews  and  procedures  are  observed  or  filmed.  Ongoing  data  analysis 
includes  independent,  consensus,  blind  ratings  and  formulations,  and  content 
analysis  of  transcribed  recordings  and  protocols.  Following  discharge,  some 
index  twins  stay  on  for  extended  inpatient  therapy,  which  yields  additional 
data.   Subsequently,  the  project  social  worker,  in  a  home  and  community  visit, 
lives  with  the  family  briefly,  and  interviews  collateral  relatives,  friends, 
teachers,  etc.  in  the  community, 
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Patient  Material;  Hospitals,  clinics,  medical  school  psychiatry 
departments  and  state  mental  health  systems  were  contacted,  requesting 
referral  of  families  in  which  (1)  one  monozygotic  twin  was  schizophrenic, 
and  a  second  not;  (2)  both  twins  and  parents  could  come  for  admission  to  the 
Clinical  Center;  (3)  there  were  no  major  complicating  organic  illnesses,  or 
mental  deficiency.   Currently,  we  are  also  screening  for  families  in  which 
both  twins  are  schizophrenic;  and  for  matched  control  families,  by  contacts 
with  college  alumni  offices,  farm  organizations  and  labor  unions.   Thus  far 
we  have  received  over  2,000  twin  pair  referrals.  To  date  a  total  of  25 
pairs  of  identical  twins,  their  parents  and  selected  other  relatives  have 
been  admitted  as  family  groups  for  inpatient  evaluation.  Two  additional 
families  have  been  seen  for  extended  outpatient  family  therapy.   Sixteen  of 
the  inpatient  families  include  pairs  of  twins  discordant  for  schizophrenia 
or  borderline  psychosis. 

In  order  to  test  the  validity  of  some  of  the  findings  obtained  from  the 
above-described  sample,  and  to  provide  for  a  new  sample  of  experimental  and 
control  families,  we  have  been  collaborating  with  the  National  Academy  of 
Sciences/  National  Research  Council  in  an  analysis  of  their  national  Armed 
Forces  twin  register.  For  details  re  this  sample  of  some  16,000  pairs  of 
male  twins  see  Project  No,  1905  below. 

Major  Findings;  The  past  year's  work  has  tended  to  confirm  conclusions 
described  in  the  previous  annual  report  that  considerable  success  has  been 
achieved  in  defining  the  picture  of  those  personal  and  family  characteristics 
which  differentiate  the  pre-illness  life  history  of  the  schizophrenic  from 
that  of  the  non-schizophrenic  co-twin  in  pairs  of  identical  twins  discordant 
for  schizophrenia.  The  pre-illness  factors  that  consistently  relate  to  the 
schizophrenic  index  twin  and  not  to  the  control  twin  can  be  summarized  in 
terms  of  four  biological  factors,  three  differential  patterns  of  parent-twin 
perception  and  relationship,  and  ten  life  history  and  pre-illness  personality 
factors.   (1)   The  biological  factors  are:  a)  Less  favored  intrauterine 
development  and  relative  biological  deficiency  at  birth;  b)  minimal 
neurological  deficiency  as  evidenced  by  differences  in  current  neurological 
examination  (which  may  bring  about  differences  in  the  capacity  for  focal 
attention  and  other  perceptive  and  cognitive  processes);  c)  differences  in 
protein  bound  iodine  levels  (which  some  evidence  indicates  may  well  have 
been  present  at  birth  and  may  have  had  some  impact  upon  the  degree  of  differ- 
entiation of  the  CNS);  and  d)  differences  in  the  lactate/pyruvate  ratio  of 
Frohman  which  may  reflect  the  presence  of  some  abnormal  protein  or  be  an 
indirect  sequel  of  the  illness,   (2)  The  differential  patterns  of  intra- 
familial  relationships  include:   a)  The  lower  birth  weight  twin  being  seen  as 
the  vulnerable  and  weaker  of  the  two;  b)  this  twin  is  the  one  with  whom  the 
parents,  particularly  the  mother,  become  more  involved;  c)  there  are  greater 
ambivalence,  anxiety,  uncertainty  and  unresolved  parental  conflict  present 
in  the  relationship  with  the  vulnerable,  weaker  twin,  who  is  therefore 
presented  with  a  different  model  for  identification,   (3)  The  psychological 
and  pre-illness  personality  differences  include  notably  the  following; 
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a)  Fearfulness  or  courage;  b)  competence;  c)  dependence;  d)  compliance; 
e)  dominance;  f)  self-image;  g)  differentiation;  h)  relatedness;  i)  openness; 
and  j)  satisfaction  and  frustration.  It  should  be  pointed  out  that  a  number 
of  our  psychological  tests,  as  well  as  our  psychiatric  interviews,  are  still 
in  the  process  of  analysis. 

The  twin  pairs  who  did  not  show  the  initial  biologic  relative  dismaturity 
have  demonstrated  clear-cut  alternate  events,  such  as  cyanosis  in  one  pair 
and  severe  Rocky  Mountain  spotted  fever  in  another,  which  appear  to  bring 
about  a  cross-over  of  developmental  history  so  that  subsequently  the  initially 
favored  twin  showed  the  same  developmental  sequence  as  described  above  for 
the  initially  less  favored  twin. 

Significance  to  Mental  Health  Research:  It  appears  that  definite 
progress  is  being  made  in  finding  a  number  of  etiologic  factors  related  to 
the  development  of  schizophrenia.  Attention  has  been  directed  toward  the 
potential  role  of  early  non-genetic  constitutional  differences  both  with 
regard  to  their  ability  to  define  and  determine  subsequent  patterns  of  intra- 
familial  relationship  and  also,  though  less  clearly  established  as  yet,  with 
regard  to  direct  consequences  which  they  may  have  upon  subsequent  behavior 
and  personality  formation.  The  establishment  of  a  definable  explicit  pre- 
schizophrenic  life  pattern  should  be  of  considerable  importance  not  only  in 
terms  of  clarifying  the  etiology  of  this  disease,  but  also  because  of  poten- 
tial public  health  and  prophylactic  implications. 

Proposed  Course  of  Project:  (a)  A  number  of  areas  previously  included 
in  this  project  have  now  been  separated  off  as  separate  projects  in  their 
own  right.  These  include  the  following  described  below: 

1,  The  Distribution  and  Concomitants  of  Schizophrenia  in  Comparison 
with  Other  Psychopathologies  in  a  Systematic  Sample  of  16,000 
Twin  Pairs.   (M-AP(C)  -  1905) 

2.  A  Study  of  Biologic  Variables  in  Schizophrenia,  Using  the  Twin 
Intrapair  Comparative  Method.  (M-AP(C)  -  1903) 

3,  Relationship  of  Thyroid  Function  and  Serum  Proteins,  to  Schizo- 
phrenia and  Birth  Weight,  in  Schizophrenic  and  Non-Schizophrenic 
Subjects.  (M-AP(C)  -  1904) 

4.  The  Twin  Intrapair-Comparative  Technique  in  the  Evaluation  of  the 
Determinants  of  Early  Personality  Development.  (M-AP(C)  -  1906) 

The  focus  of  this  project  and  a  number  of  those  which  have  grown  out 
from  it  now  shifts  to  attempting  to  determine  which  of  the  differentiating 
characteristics  previously  described  are  specifically  relevant  for  schizo- 
phrenia. The  first  step  in  this  direction  will  employ  primarily  the  data 
obtained  from  the  National  Academy  of  Sciences  twin  registry  (see  below 
Project  No.  1905).  After  determining  whether  data  in  that  sample  corrobo- 
rates our  findings  for  pairs  discordant  for  schizophrenia,  we  shall  then 
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compare  samples  discordant  for  schizophrenia  with  another  discordant  for 
other  psychopathologies-  With  a  small  systematic  sub-sample  drawn  from  the 
larger  number,  we  will  use  the  same  admission  and  intensive  evaluation 
procedure  as  that  employed  with  the  above-described  families.  With  a 
larger  group,  if  not  the  entirety  of  the  sample,  we  will  use  a  question- 
naire and/or  home  visit  approach. 

Honors  and  Awards : 

Pollin,  William:   Guest  lecturer,  "The  Interaction  of  Biological  and 
Environmental  Variables  in  the  Pathogenesis  of  Schizophrenia,  in  a 
Series  of  Identical  Twins  Discordant  for  Schizophrenia,"  Symposium 
on  Biological  Research  in  Schizophrenia,  Academy  of  Medical  Sciences, 
Moscow,  USSR,  Dec,  2,  1967, 

Pollin,  William:  Guest  lecturer,  "The  Interaction  of  Interpersonal 
and  Constitutional  Factors  in  flie  Pathogenesis  of  Schizophrenia  in  a 
Series  of  Identical  Twins  Discordant  for  Schizophrenia,"  Saint 
Elizabeths  Hospital,  Washington,  D.  C,,  April  25,  1968. 

Stabenau,  James  R, :   Guest  lecturer,  "Experiential  Differences  for 
Schizophrenics  as  Compared  to  Their  Non-Schizophrenic  Siblings : 
Twin  and  Family  Studies,"  Conference  on  Life  History  Research  in 
Psychopathology,  Institute  of  Child  Development,  Minneapolis, 
Minnesota,  April  18,  1968, 

Stabenau,  James  R, :   Guest  lecturer,  "Schizophrenia  and  Affective 
Psychosis:  Twin  and  Family  Studies,"  Third  International  Congress, 
Manfred  Sakel  Institute,  New  York  Academy  of  Medicine,  "The  Future  of 
Brain  Sciences,"  New  York,  New  York,  May  2,  1968, 

Publications : 

Stabenau,  J,R.,  and  Pollin,  W, :  Early  Characteristics  of  Monozygotic 
Twins  Discordant  for  Schizophrenia,  Arch,  Gen,  Psychiat,  17: 
723-734,  Dec.  1967. 

Stabenau,  J.R, :  Heredity  and  Environment  in  Schizophrenia:  The 
Contribution  of  Twin  Studies.  Arch,  Gen.  Psychiat,  18:  458-463, 
Apr.  1968, 

Pollin,  W.,and  Stabenau,  J,R. :   Biological,  Psychological  and 
Historical  Differences  in  a  Series  of  Monozygotic  Twins  Discordant  for 
Schizophrenia,  In  Kety,  S,S,  and  Rosenthal,  D.  (eds,):  The  Trans- 
mission of  Schizophrenia.  London,  Pergamon  Press  Ltd,,  1968, 


157 


Serial  No,  M-AP(C)  -  19-3 

1.  Adult  Psychiatry  Branch 

2.  Section  on  Twin  &  Sibling  Studies 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:  A  Study  of  Biological  Variables  in  Schizophrenia,  Using  the 
Twin  Intrapair  Comparative  Method. 

Previous  Serial  Number:  This  project  was  previously  part  of  M-AP(C)  -  43, 

Principal  Investigator:  James  R«  Stabenau,  M,  D, 

Other  Investigators:  William  Pollin,  M.  D,,  Axel  Hoffer,  M.  D, 

Cooperating  Units:   Lafayette  Clinic,  Detroit,  Michigan  (Dr,  Charles  Frohman) 
New  York  University,  New  York,  New  York  (Dr,  Arnold 
Friedhoff) 

Central  Islip  State  Hospital,  Central  Islip,  New  York 
(Dr.  William  Turner) 

Institute  of  Medical  Physics,  Belmont,  Calif oimia 
Bio-Science  Laboratories,  Van  Nuys,  California 

Man  Years 

Total:  .8 
Professional:  .4 
Others:       ,4 

Project  Description: 

Ob.i ectives :   To  test  the  validity  of  biologic  variables  reported  to  be 
present  in  individuals  with  the  diagnosis  of  schizophrenia  [serum  produced 
elevation  of  the  chicken  erythrocyte  lactate/pyruvate  ratio  (L/P) ,  high 
serum  titer  of  anti-rabbit  heterophile  hemagglutinin,  increased  serum  Sj^g 
macroglobulin  and  presence  of  3,4  dimethoxyphenylethylamine  in  the  urine 
(3,4  DMPEA)],  by  blind  evaluation  and  intrapair  comparison  of  these  variables 
in  a  series  of  monozygotic  twins  discordant  for  schizophrenia. 

Methods  Employed:   1,   Coded  sera  samples  from  14  pairs  of  schizophrenic 
twins  and  their  non-schizophrenic  co-twin  controls  along  with  other  hospital- 
ized schizophrenic  and  normal  volunteer  control  subjects  were  blindly  assayed 
by  Dr.  Charles  Frohman  and  his  staff  in  the  NIMH  laboratory  utilizing  his 
method  for  the  serum  derived  L/P  ratio  value.  Values  were  reported  as 
observed  values  and  as  "normalized"  values. 

2,  A  sub-series  of  coded  sera  from  eight  pairs  of  monozygotic  twins 
discordant  for  schizophrenia  and  62  other  control  subjects  were  blindly 
assayed  by  the  collaborating  team  of  Dr.  William  Turner  and  associates  in 
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the  NIMH  laboratory  by  his  method  for  serum  titer  of  anti-rabbit  heterophile 
hemagglutinin, 

3.  Twenty-four  hour  total  urine  samples  collected  from  each  twin  were 
frozen.  Coded  samples  from  11  schizophrenic  twins  and  6  co-twin  controls 
were  sent  to  Dr.  Arnold  Friedhoff's  laboratory  for  blind  analysis  of  urinary 
3(4  DMPEA  by  his  method. 

4.  Coded  sera  samples,  from  12  pairs  of  monozygotic  twins  and  their 
parents  and  from  4  pairs  of  monozygotic  non-schizophrenic  twin  controls  and 
their  parents,  were  sent  to  the  Institute  of  Medical  Physics,  Belmont, 
California,  for  analysis  by  ultracentrifugation  of  the  serum  for  measurement 
of  Si9  macroglobulin  level  (the  same  method  used  for  the  original  series  of 
schizophrenics  and  controls  described  by  Fessel  and  co-workers). 

Patient  Material;   1.  Twenty-five  families  of  monozygotic  twins  pre- 
viously described  as  the  subject  group  in  the  Studies  in  the  Development  of 
Personality  and  Psychopathology  in  Identical  Twins  Discordant  for  Schizo- 
phrenia (Project  #1902), 

2.   Other  NIMH  schizophrenic  subjects  and  NIH  normal  volunteer  controls 
where  other  groups  of  subjects  were  needed  for  purposes  of  comparison. 

Major  Findings;  1.  The  observed  L/P  ratio  was  higher  for  the  schizo- 
phrenic twin  as  compared  to  his  non-schizophrenic  co-twin  in  12  of  14  pairs. 
Due  to  large  between-pair  variance,  the  original  mean  value  for  the  schizo- 
phrenic twins  was  not  significantly  different  from  that  for  the  non-schizo- 
phrenic twins.  However,  when  observed  L/P  ratio  values  were  "normalized," 
paired  comparison  by  "t  test"  showed  the  difference  to  be  significant  (p<.001). 
This  finding  is  consistent  with  reports  by  the  collaborating  investigators 
that  schizophrenics  have  higher  L/P  ratios  than  non-schizophrenic  subjects, 
A  positive  direct  relationship  between  recent  phenothiazine  drug  intake  and 
elevation  of  L/P  ratio  was  also  found,  suggesting  that  possible  drug  effects 
on  L/P  ratio  must  be  considered  when  interpreting  these  results.  Thus  the 
hypothesis  that  elevation  of  L/P  ratio  is  primarily  related  to  the  schizo- 
phrenic process  is  not  yet  established. 

2.  Measures  of  anti-rabbit  red  cell  hemagglutinin  did  not  significantly 
differentiate  between  the  schizophrenic  twins  and  their  non-schizophrenic 
co-twin  controls.  Additionally,  the  elevation  of  serum  titer  for  a  sample  of 
31  schizophrenics  and  31  non-schizophrenic  individuals  was  random.  While 
this  test  had  a  high  degree  of  reliability  (r  =  +0.77),  the  previously 
hypothesized  relationship  of  elevation  of  serum  titer  and  schizophrenia  was 
not  established. 

3.  There  was  no  significant  elevation  of  S^g  macroglobulin  for  schizo- 
phrenic twin  subjects  as  compared  to  their  non-schizophrenic  co-twins  or  other 
non-schizophrenic  controls.   It  was  demonstrated  that  S-^^   macroglobulin  was 
more  directly  related  to  sex  (female  greater  than  male)  and  that  genetic 
rather  than  environmental  influences  appear  to  be  more  important  in 
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4,  3,4  DMPEA,  previously  reported  as  appearing  primarily  in  the  urine 
of  schizophrenics,  was  determined  to  be  present  in  the  urines  of  both  schizo- 
phrenic (4  of  11  subjects)  and  non-schizophrenic  co-twins  (4  of  6  subjects) 
in  random  fashion.  It  was  concluded  from  a  review  of  other  reported  studies 
of  urinary  3,4  DMPEA  that  strict  drug  and  dietary  controls  are  necessary  in 
further  studies  of  this  amine  and  its  relationship  to  schizophrenia. 

Significance  to  Mental  Health  Research;  This  study  consists  of  a  series 
of  pairs  of  monozygotic  twins  in  which  only  one  of  each  pair  had  been  diagnosed 
as  schizophrenic.  The  utilization  of  these  subjects,  studied  concurrently 
with  their  biologic  parents  in  a  hospital  setting,  provides  a  sample  of  schizo- 
phrenics and  a  matched  sample  of  non-schizophrenics  where  factors  of  genetic 
difference,  age,  sex,  and  dietat^  variables  are  controlled  to  a  varying  degree. 
This  sample  provides  an  unusual  opportunity  to  test  the  relation  between  biologic 
or  biochemical  factors  and  the  schizophrenic  diagnosis.  These  data  may  be 
utilized  to  determine  the  direction  and  usefulness  of  further  study  of  these 
biologic  variables  in  the  search  for  etlologically  significant  biologic  com- 
ponents distinguishing  populations  of  schizophrenics  from  control  stibjects. 

Proposed  Course  of  Project »  To  complete  similar  intrapair  comparisons 
between  monozygotic  schizophrenic  twins  and  their  non-schizophrenic  co-twins. 
The  following  are  under  investigation:  (1)  twenty-four  hour  urinary  catechol- 
amine excretion;  (2)  twenty-four  hour  urinary  corticosteroid  excretion; 
(3)  serum  protein  electrophoresis;  (4)  quantitative  immunoRlobulin  and  auto- 
immune reaction;  (5)  the  X-rays  of  the  skull  and  thorax;  (6)  the  electro- 
encephalogram. 

Honors  and  Awards: 

Presentation  at  the  Hlllcrest  Children's  Center,  Washington,  D,  C, 
Feb,  1968. 

Publications : 

Stabenau,  J,  R, ,  Pollin,  W. ,  and  Mosher,  L,:  A  Study  of  Monozygotic 
Twins  Discordant  for  Schizophrenia:  Some  Biological  Variables.  Arch, 
Gen,  Psvchiat,  in  press, 

Stabenau,  J.  R. ,  Pollin,  W. ,  and  Mosher,  L,:  Serum  Macroglobulin  (S.,q) 
in  Families  of  Monozygotic  Twins  Discordant  for  Schizophrenia.  Amer.  J. 
Psychiat.  in  press. 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Twin  &  Sibling  Studies 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:  Relationship  of  Thyroid  Function  and  Serum  Proteins,  to 
Schizophrenia  and  Birth  Weight,  in  Schizophrenic  and 
Non-Schizophrenic  Sub j  ects . 

Previous  Serial  Number:   This  previously  described  as  part  of  Project  No. 

M-AP(C)  -  43 

Principal  Investigator:  James  R.  Stabenau,  M.D. 

Other  Investigators:  William  Pollin,  M.D. 

Cooperating  Units : 

Laboratory  of  Clinical  Science,  NIMH,  (Dr.  Harold  Mirsky) 
Bio-Science  Laboratories,  Van  Nuys,  California 
Mothers  of  Twins  Clubs : 

Prince  Georges  County,  Md, 

District  Heights,  Md, 

Northern  Virginia;  and  Maryland  Chapters 

Man  Years  (computed  for  the  12  month  period) 

Total:   .8 
Professional:   ,4 
Other:        .4 

Project  Description: 

Objectives :  To  explore  and  define  possible  relationships  between 
thyrometabolic  state;  serum  protein;  differing  degrees  of  fetal  maturity; 
and  the  development  of  schizophrenia. 

Methods  Employed: 

1,  Protein  bound  iodine  (PBI)  was  studied  in  a  series  of  23  twin  pairs, 
16  discordant  for  schizophrenia  and/or  schizophreniform  psychosis.   In  a 
sub-sample  of  12  subjects  additional  thyroid  hormone  related  biochemical 
measures  were  obtained.  All  samples  were  coded  and  then  analyzed  by  Bio- 
Science  Laboratories,  Van  Nuys,  California, 

2,  Physical  and  historical  evaluation  of  an  additional  series  of  healthy 
non-schizophrenic  community-resident  twins  and  their  non-twin  siblings  was 
performed.  Frozen  sera  randomly  coded  were  sent  to  the  Bio-Science 
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Laboratories  for  analysis  of  protein  bound  iodine,  free  thyroxine  (T4), 
and  thyroxine  binding  globulin.  Duplicate  determinations  in  two  successive 
analyses  were  made.  Parents  were  interviewed  in  detail  concerning  the 
pregnancy,  the  birth,  the  neonatal  and  infantile  health  and  developmental 
status  of  each  subject, 

3.  A  re-analysis  was  undertaken  of  data  reported  by  other  investiga- 
tors which  described  populations  of  neonates  in  which  both  birth  weight, 
PBI  and  butanol-extractible  iodine  (BEI)  measures  of  circulating  thyroid 
hormone  were  studied. 

Patient  Material ; 

1.  Twenty-three  pairs  of  monozygotic  twins  from  the  25  families 
previously  described  as  the  subject  group  of  the  Studies  in  the  Development 
of  Personality  and  Psychopathology  in  Identical  Twins  Discordant  for 
Schizophrenia  (Project  No,  1902), 

2c  A  series  of  healthy  non-schizophrenic  local  community-resident 
twins,  age  3  to  19,  comprised  of  33  monozygotic  and  19  dizygotic  pairs  of 
twins,  and  their  55  non-twin  siblings. 

Major  Findings;  Schizophrenic  twins  had  significantly  lower  serum 
protein  bound  iodine  (4,78|ag7o)  as  compared  to  their  non-schizophrenic  co- 
twin  controls  (5,81n,g%),  However,  these  schizophrenic  twins  were  less  mature 
at  birth,  that  is,  weighed  less  than  their  co-twins.  In  an  evaluation  of 
the  series  of  23  pairs  of  adult  monozygotic  twins,  a  significant  correlation 
was  demonstrated  between  birth  weight  (used  as  a  measure  of  fetal  maturity) 
and  adult  protein  bound  iodine  (PBI)  (r  =  +0,58,  p<,001).   In  a  sub-sample 
of  12  individuals  the  correlation  between  birth  weight  and  thyroxine  binding 
globulin  (TBG)  was  +0,94,  (p<,001).  T,  (thyroxine  by  column)  and  estimates 
of  FTI  (free  thyroxine  index)  based  on  To,  an  index  of  unsaturated  thyroxine 
binding  globulin,  and  PBI  did  not  correlate  to  a  significant  degree  with 
birth  weight.  These  data  suggest  that  differences  in  protein  hormonal  bind- 
ing may  be  established  as  a  result  of  intrauterine  factors,  the  effect  of 
which  persists  into  adulthood.  Variance  of  PBI  values  within  these  mono- 
zygotic twin  pairs  was  greater  (0,81|_ig%)  than  between  pairs  (0,66jj,g%),  This 
suggests  that  the  effect  of  genetic  similarity  is  not  as  important  a  determi- 
nant for  PBI  as  individual  non-genetic  differences, 

A  re-analysis  of  published  data  for  neonates  has  demonstrated  a  similar 
significant  positive  correlation  between  birth  weight  and  protein  bound 
thyroid  hormone  level  (BEI,   r  =  +0,65,  p<,001,  n  =  129), 

The  relationship  between  relatively  lower  PBI  and  schizophrenia  appears 
to  be  a  non-specific  one;  however,  the  possible  interactional  nature  of 
fetal  dysmaturity,  lower  PBI  and  schizophrenia  is  under  further  investigation. 
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The  results  from  the  series  of  monozygotic  and  dizygotic  non- 
schizophrenic  twins  and  their  siblings  are  being  analyzed. 

Significance  to  Mental  Health  Research:  Thyroid  function  has  been 
shown  to  be  important  in  the  somatic  growth  and  especially  critical  in  the 
development  of  the  central  nervous  system  in  the  neonate.  Any  understanding 
of  the  relationship  between  fetal  maturity,  hormone  balance,  and  the  inte- 
gration of  the  central  nervous  system,  may  help  in  the  understanding  of 
deviant  mental  functioning  and  behavior. 

Proposed  Course  of  the  Project;  Additional  replication  studies  in  adult 
twin  and  non-twin  and  non-psychiatric  populations  are  needed  to  demonstrate 
whether  a  consistent  relation  exists  between  degree  of  maturity  at  birth, 
and  protein  synthesis  as  exemplified  by  thyroxine  binding  globulin. 
Additional  populations  of  non-twin  schizophrenics  and  appropriate  control 
groups  are  to  be  studied  for  degree  of  fetal  maturity  and  thyroid  hormone 
variables. 

Honors  and  Awards ; 

NONE 

Publications ; 

Stabenau,  J,R, ,  and  Pollin,  W, :  Maturity  at  Birth  and  Adult  Protein 
Bound  Iodine,  Nature  215:  996-997,  Aug,  1967. 

Stabenau,  J,R,,  and  Pollin,  W, :  Adult  Protein  Bound  Iodine  and 
Maturity  at  Birth  in  Monozygotic  Twins,  J,  Clin,  Endocr,  (in  press) 
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1,  Adult  Psychiatry  Branch 

2,  Section  on  Twin  &  Sibling  Studies 

3,  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:  The  Distribution  and  Concomitants  of  Schizophrenia  in 
Comparison  to  Other  Psychopathologies  in  a  Systematic 
Sample  of  16,000  Twin  Pairs. 

Previous  Serial  Number:   This  project  was  previously  part  of  M-AP(C)  -  43. 

Principal  Investigator:  William  Pollin,  M.  D, 

Other  Investigators :  Axel  Hof fer,  M.  D, 

Cooperating  Units:   National  Academy  of  Sciences /National  Research  Council 
(Drs.  Z.  Hrubec  and  S.  Jablon). 

Man  Years 

Total:   .8 
Professional:   .4 
Other:        .4 

Project  Description: 

Objectives: 

1.  To  determine  which  of  the  differentiating  factors  previously 
uncovered  in  our  study  of  a  series  of  identical  twins  discordant  for 
schizophrenia  can  be  validated  by  analyzing  a  much  larger  systematic  series 
of  twins  discordant  for  schizophrenia. 

2.  To  determine  which,  if  any,  of  these  factors  are  specifically 
relevant  to  schizophrenia;  and  which  instead  may  predispose  toward  psycho- 
pathology  or  organic  pathology  in  general. 

3.  To  obtain  additional  data  concerning  concordance  rates  for 
schizophrenia  and  other  psychopathologies  in  a  large  systematic  sample  of 
monozygotic  and  dizygotic  twins,  in  order  to  further  explore  possible 
genetic-environmental  interaction  in  these  illnesses. 

Methods  Employed: 

Analysis  of  data  available  in  the  NAS/NRC  twin  register.   Computer 
stored  data  has  been  retrieved  and  then  reanalyzed.  Original  charts  from 
which  the  computerized  material  was  assembled  are  being  photocopied  for 
additional  further  analysis,  where  required.  Additional  questionnaires,  to 
be  sent  directly  to  the  subjects,  are  in  preparation. 
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Patjent  Material:  Working  with  data  obtained  from  42  states  vital 
statisMcs  offices,  the  NAS/NRC  located  54,000  pairs  of  male  twins,  born 
between  the  years  1917  and  1927.   Of  these,  16,000  pairs  were  identified  by 
the  Veterans  Administration  as  both  having  served  in  the  Armed  Services. 
These  twins  represent  a  cohort  born  in  the  decade  1917-1927,  and  now  range 
in  age  from  41  through  51;  the  bulk  of  the  age  of  risk  for  the  development 
of  schizophrenia  has  been  past.   Zygosity  information  based  on  fingerprints 
and/or  anthropometric  data  is  available  for  approximately  two-thirds  of  this 
sample.   Additional  data  available  include  complete  diagnostic  records  from 
Army  and  V.A.  data  for  all  pairs;  and  questionnaire  response  data  for 
approximately  one-half  the  sample. 

Manor  Findings:   Three  hundred  and  thirty-eight  pairs  of  the  16,000 
pairs  in  the  register  show  a  diagnosis  of  schizophrenia  in  one  or  both 
members  of  the  pair.   Two  hundred  and  twenty-six  of  these  have  useful 
evidence  concerning  zygosity.   An  initial  analysis  indicates  that  13.7%  of 
the  monozygotic  and  approximately  4%  of  the  dizygotic  twins  (11/80;  6/146) 
are  concordant  for  schizophrenia. 

Significance  to  Mental  Health  Research:   The  data  available  thus  far 
bear  only  on  the  question  of  the  possible  role  of  genetic  and  environmental 
factors  in  the  pathogenies  of  schizophrenia.   They  appear  to  demonstrate 
that  in  this  sample,  selected  for  health  (i.  e.,  childhood  physical  and/or 
psychological  illness  in  either  twin  of  the  pair  sufficient  to  have  prevented 
induction  into  the  service,  would  have  excluded  the  pair  from  being  included 
in  this  register),  the  genetic  variable  is  responsible  for  only  a  small  part 
of  the  variance  with  respect  to  the  occurrence  of  schizophrenia  (as 
indicated  by  the  low  concordance  rate)  but  is  nonetheless  of  significance 
(as  indicated  by  the  fact  that  this  rate  is  approximately  3%  times  higher 
in  the  monozygotic  than  in  the  dizygotic  twins). 

Proposed  Course  of  Project: 

The  preliminary  results  described  above  will  be  further  intensively 
evaluated  in  order  to  substantiate  or  modify  them  as  necessary.   This  requires 
quite  a  number  of  steps,  including  the  following:   a)  reviewing  all  diagnoses 
on  all  of  the  co-twins  not  now  described  as  schizophrenic,  in  order  to 
evaluate  the  likelihood  of  misdiagnosis.  Where  necessary,  obtaining  original 
source  of  material  or  contacting  the  twin  in  question,  to  clarify  this  issue; 

b)  review  of  other  diagnoses  made  in  all  of  the  index  twins  to  determine  the 
possibility  of  misdiagnosis,  particularly  due  to  neurological  syndromes; 

c)  an  effort  to  explore  the  1/3  of  the  sample,  about  whom  no  zygosity 
information  of  significance  is  currently  available.   This  may  involve,  if 
proper  methodology  can  be  worked  out  in  cooperation  with  NAS/NRC,  obtaining 
blood  samples  on  some  or  all  of  these  twins. 

Once  these  basic  diagnostic  and  zygosity  issues  have  been  settled  to 
the  optimal  feasible  degree,  we  shall  use  the  data  to  see  which,  if  any, 
previously  described  differentiating  characteristics  can  be  validated. 
Initially  we  will  explore  two  questions:   a)  is  there  a  correlation  between 
stature  at  time  of  admission,  and  which  twin  becomes  schizophrenic;  b)  is 
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there  a  correlation  between  pre-illness  IQ,  and  the  development  of 
schizophrenia.  We  will  then  consider  those  additional  factors  such  as 
fearfulness,  dependency,  overall  developmental  rate,  competence,  and  the 
like,  which  can  be  derived  from  the  induction  records. 

Subsequently  we  plan  to  compare  the  schizophrenic  sample  with 
additional  samples,  drawn  from  this  series,  who  demonstrate:  a)  manic- 
depressive  illness;  b)  well-defined  psychoneurotic  illness;  c)  psychopathic 
and  sociopathic  disorders. 

Honors  and  Awards : 

NONE 
Publications : 

NONE 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Twin  &  Sibling  Studies 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   The  Twin  Intrapair-Comparative  Technique  in  the  Study  of 
the  Determinants  of  Early  Personality  Development » 

Previous  Serial  Number:  Previously  part  of  M-AP(C)  -  43 

Principal  Investigator:  Axel  Hoffer,  M,D. 

Other  Investigators:  William  Pollin,  M.D, 

Cooperating  Units : 

Children's  Hospital,  Washington,  D.C,  (Dr.  Richmond  Paine) 

Department  of  Obstetrics  and  Gynecology,  The  George  Washington  University 

Hospital,  Washington,  D,  C, 
Department  of  Obstetrics  and  Gynecology,  Fairfax  Hospital,  Fairfax,  Va, 
NIDR,  Human  Genetics  Branch,  Mr.  Webster  Leyshon 

Man  Years  (computed  for  the  12  month  period) 

Total:   .8 
Professional:   ,4 
Other:        ,4 

Project  Description: 

Objectives : 

1.  To  develop  a  methodology  for  the  study  of  the  determinants  of  early 
personality,  based  on  the  longitudinal  comparison  of  identical  twins.  To 
study  differences  in  the  personalities  of  such  twins,  in  relationship  to 

a)  previously  defined  parental  characteristics;  b)  non-genetic  biological 
differences  between  the  two  twins;  and  c)  differences  in  the  parent-child 
relationships  between  the  two  twins, 

2,  To  observe  at  firsthand  the  origin  of  those  personality  and  family 
characteristics  which,  in  our  study  of  a  series  of  identical  twins  discordant 
for  schizophrenia,  consistently  differentiated  the  schizophrenic  index  twin 
from  his  non-schizophrenic  co-twin  control.   (See  Project  No.  1902). 

Methods  Employed:   Through  the  Department  of  Obstetrics  and  Gynecology 
at  The  George  Washington  University  Hospital  and  its  affiliate,  Fairfax 
Hospital;  and  through  local  Mothers  of  Twins  Clubs,  we  receive  referrals 
of  women  recently  informed  by  their  obstetrician  that  they  will  be  delivering 
multiple  births.   In  those  families  which  are  interested  in  participating  and 
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where  the  referral  comes  in  early  enough,  prenatal  home  visits  are  made, 
during  which  both  parents  are  interviewed ,  Personal  and  family  evaluation 
is  conducted  with  emphasis  on:  a)  nature  and  status  of  the  marital  relation- 
ship; b)  strengths,  conflicts  and  ways  of  dealing  with  conflict  in  the 
parental  personality;  c)  attitudes,  expectations  and  concerns  in  connection 
with  the  probable  birth  of  twins.  Where  feasible,  the  birth  of  the  twins  is 
observed  and  where,  on  the  basis  of  studies  of  placental  membranes  and  blood 
groups,  there  is  clear-cut  evidence  of  monozygosity,  the  family  is  continued 
in  the  study.  Neonatal  and  new  born  nursery  observations  are  made  in  the 
hospital.  Additional  neonatal  observations  are  made  with  the  cooperation  of 
the  staff  nurses,  and  a  research  neurological  examination  is  made  by  Dr. 
Richmond  Paine,  The  first  postnatal  home  visit  is  arranged  preferably  before 
the  twins  are  three  weeks  old.  Subsequently,  visits  are  arranged  at  intervals 
of  three  months  or  less.   Sixteen  millimeter  motion  pictures  of  the  twins 
are  obtained  when  feasible. 

Patient  Material ;  Twelve  families  were  referred  to  us  before t»ins 
were  born.  Ten  families  participated  in  at  least  one  prenatal  home  interview. 
The  delivery  of  the  twins  was  observed  in  seven  of  these  ten  cases,  five  of 
which  were  opposite  sex  dizygotic,  three  were  same-sex  dizygotic  and  two 
were  monozygotic.  One  additional  monozygotic  pair  was  bom  before  a  home 
visit  was  possible;  in  the  12th  family,  mother  is  in  the  last  trimester. 
Examination  of  the  placenta  is  carried  out  at  Dr.  Cecil  Jacobson's  Cyto- 
genetics Laboratory  at  The  George  Washington  University  Hospital,  Dr. 
Jacobson  also  conducted  a  fetal  electrocardiogram  program  designed  to  provide 
early  diagnosis  of  multiple  pregnancies.  Blood  grouping  on  the  cord  blood  of 
each  twin  is  done  by  Mr.  Webster  Leyshon  at  the  NIDR  Human  Genetics  Branch. 

Five  families  have  been  chosen  for  intensive  longitudinal  study.  This 
sample  consists  of  the  three  monozygotic  sets;  and  two  dizygotic  sets,  one 
a  boy /girl  pair;  the  other  a  boy /boy  pair.  On  July  1,  1968 these  twins  will 
range  in  age  from  2  to  18  months. 

Major  Findings;  The  initial  stage  of  this  study  has  focused  on  the 
origins  and  evolution  of  the  parental  view  of  each  twin.  The  following  three 
areas  have  been  of  particular  interest  and  warrant  further  investigation: 

(1)  The  mother-child  relationship  with  each  twin.  Differences  in^e 
relationslip  to  one  twin,  as  compared  to  the  other,  have  been  striking  in 
three  of  the  four  families  seen  for  more  than  three  months, 

(2)  The  importance  of  the  parental  view  of  the  twinship  itself  as  a 
determining  factor  in  the  parental  view  and  style  of  parental  interaction  with 
each  twin.  The  reality  confronting  all  parents  with  twins  is  the  fact  that 
their  children  are  at  one  and  the  same  time  individuals  and  members  of  a 
twinship.  How  the  parents  view  similarities  and  differences  between  people 

in  general  seems  to  have  an  important  bearing  on  how  they  see  similarities 
and  differences  in  their  twins.  In  other  words,  parental  "discrimination" 
is  important  in  both  senses  of  the  word.  Discriminate  can  mean  both 
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"to  prejudge"  in  a  more  negative  sense  and  to  notice  and  value  fine  differ- 
ences. Thus,  for  example,  the  parents  of  one  of  our  monozygotic  sets  made 
every  effort  to  deny  the  reality  of  the  twinship  and  to  place  their  emphasis 
on  the  individuality  of  each  twin.  For  these  parents,  similarity  meant  loss 
of  individuality.   In  another  set  of  monozygotic  twins,  the  parents  tended  not 
to  distinguish  between  the  twins.  Differences  between. the  twins  were  ex- 
perienced as  troublesome  and  worrisome  in  that  they  implied  inequality  and 
unfairness.  Thus,  the  parents  of  twins,  according  to  their  views  of  the 
twinship,  may  define  their  own  roles  with  their  children  in  various  ways.  On 
the  one  hand,  they  may  see  their  roles  as  fostering  the  twins'  individuality; 
on  the  other  hand,  they  may  define  their  role  as  making  up  for  any  inequality 
between  the  twins.  To  organize  these  observations,  we  have  asked  ourselves 
the  question,  "What  interferes  with  the  parents'  experiencing  fully  the  dual 
reality  of  the  children's  individuality  and  the  children's  twinship?" 
In  the  interview  material,  we  have  found  evidence  suggesting  the  importance 
of  the  following  factors  in  determining  the  parental  view  of  each  twin: 
a)  Parental  concern  about  individuality  and  ego  boundaries;  b)  parental 
concern  about  competition;  c)  the  parents'  own  life  history(-  it  appears  that 
the  parents'  own  family  history  and  sibling  relationship  may  contribute  a 
good  deal  to  the  way  each  parent  is  predisposed  to  view  each  twin); 
d)  vicissitudes  of  parental  idantification  with  each  twin,  the  complexities 
of  partial  identifications,  sexualization  of  the  twins'  role  and  of  particu- 
lar interest  the  potential  for  projecting  marital  conflict  onto  the  twins 
which  may  then  be  played  out  through  them  and  with  them. 

(3)  Observations  regarding  personality  development:  The  conceptuali- 
zation proposed  by  Chess  and  others  regarding  temperamental  factors  and  the 
interplay  of  the  child's  temperament  with  that  ofthe  mother  has  been  useful. 
In  the  monozygotic  twins,  tt7o  areas  of  intrapair  differences  have  been 
particularly  striking  in  their  consistency:  a)  A  clear-cut  difference  in 
the  relative  ease  of  adaptation  to  new  stimuli  with  a  corresponding  difference 
in  initial  fearfulness.  b)  Differences  in  the  pattern  of  exploration  of  the 
environment.  Thus,  in  one  set  of  identical  twins,  there  was  a  clear  and 
consistent  manner  in  which  one  twin  actively  explored  new  things  rapidly  and 
briefly,  while  the  other  limited  himself  to  closer  scrutiny  of  a  small  range 
of  objects. 

Proposed  Course  of  Project:  The  current  stage  of  the  project  is  seen  as 
a  pilot  phase.  We  shall  continue  to  focus  on  evaluation  of  possible  alterna- 
tive methodologies.  We  are  continuing  to  evaluate  alternative  approaches  in 
the  following  areas:  a)  Definition  of  parental  personality;  b)  definition 
of  the  marital  relationship;  c)  birth  and  neonatal  evaluation  of  constitution- 
al factors  in  the  new  born  twins;  d)  infantile  and  early  childhood  behavioral 
observations;  e)  delineation  of  differential  parent-child  interactions; 
f)  techniques  for  relating  differences  in  parent-child  perceptions  and  rela- 
tionship, and  non-genetic  constitutional  differences  between  the  two  twins, 
on  the  one  hand;  and  emerging  personality  differences  in  the  two  twins, 
on  the  other  hand. 
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We  shall  continue  to  slowly  increase  the  niamber  of  the  monozygotic 
twin  pairs  in  the  families  included  in  this  study  as  we  further  refine  and 
define  methodologies  and  goals. 

Significance  to  Mental  Health  Research;   Our  prior  experience  with 
the  twin  intrapair  comparative  methods  suggests  that  this  method  offers  sub- 
stantial advantages  in  attempting  to  tease  out  various  aspects  of  psycho- 
logical development  and  function.  There  has  not  previously  been  any  effort 
to  systematically  employ  this  method  in  a  study  of  early  personality  develop- 
ment.  Should  the  method  prove  feasible  it  may  contribute  substantially  to 
the  methodologies  available  in  this  difficult  but  centrally  important  area. 

We  simultaneously  are  interested  in  using  this  approach  as  a  means  of 
clarifying  the  validity  and  relevance  of  a  variety  of  relationships  between 
parental  attitudes  and  the  development  of  certain  types  of  intrapair 
differences  which  our  retrospective  study  of  identical  twins  discordant  for 
schizophrenia  has  suggested  are  important  in  the  pathogenesis  of 
schizophrenia. 

Honors  and  Awards : 

NONE 
Publications : 

NONE 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Clinical  Psychology 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   Psycholinguistic  and  Adaptive  Patterns  in  Relation  to  Psycho- 
physiological Response  Dispositions 

Previous  Serial  Number:   None 

Principle  Investigator (s) :   Lyman  Wynne,  M.D.,  Ph.D.,  Winfield  H.  Scott,  Ph.D., 

Hanna  Ulatowska,  Ph.D. 

Other  Investigators:   Julian  Silverman,  Ph.D.,  Monte  Buchsbaum,  M.D. 

Cooperating  Units:   Division  of  Computer  Research  and  Technology 

Man  Years  (1967-68): 

Total:   .8 
Professional:   .7 
Other:   .1 

Project  Description: 

Objectives:   Individual  differences  can  be  demonstrated  among  both  psychotic 
and  nonpsychiatric  subjects  in  their  sensitivity  to  external  stimuli  and  in 
their  perceptual  responses  to  these  stimuli.   Subjects  whose  sensory  thres- 
holds are  relatively  high  tend  to  amplify  or  augment  the  perceived  intensity 
of  stimulation,  while  subjects  with  relatively  low  sensory  thresholds  tend 
to  diminish  or  reduce  the  perceived  intensity  of  stimulation.*  Subjects  may 
be  classified  as  to  these  psychophysiological  response  dispositions  on  the 
basis  of  a  variety  of  laboratory  measures  of  reduction-augmentation,  anchoring- 
nonanchoring  and  sensitivity- insensitivity.   It  is  observed  empirically  that, 
while  sensitive  subjects  tend  to  reduce  and  anchor,  insensitive  subjects  tend 
to  augment  and  to  be  nonanchorers.   Neither  cluster  of  associated  tendencies, 
or  "response  disposition"  differentiates  schizophrenics  from  nonpsychiatric 
subjects,  but  schizophrenics  tend  to  fall  toward  the  extremes  in  both  direc- 
tions.  Subcategories  of  schizophrenics  do  differ  from  each  other  in  res- 
ponse tendencies,  but  the  relationship  to  other  diagnostic  variables  is  not 
known.   Response  dispositions  may  represent  fundamental  parameters  of  per- 
ception and  cognition  which,  elaborated  in  individual  ways,  are  discernible 
in  the  psychological  adaptive  patterns,  linguistic  and  transactional  styles 
of  a  variety  of  subjects,  both  psychiatric  and  nonpsychiatric. 


*Silverman,  Julian.   Variations  in  Cognitive  Control  and  Psychophysiological 
Defense  in  the  Schizophrenias.   Psychosomatic  Medicine,  XXIX,  1967,  225-251. 
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It  is  the  objective  of  the  present  research  to  explore  the  relationship  be- 
tween psychophysiological  response  tendencies  and  psycholinguistic  and  adap- 
tive pci-terns.   It  remains  to  be  established  whether  the  patterns  so  far 
observed  in  speech  and  Rorschach  responses  are  related  to  all  three  of  the 
psychophysiological  variables,  to  some  pair  of  them,  or  to  one  alone.   A 
program  of  research  is  proposed  to  define  those  relationships;  to  define  the 
variables  in  psycholinguistic  and  adaptive  patterns  which  are  regularly 
associated  with  psychophysiological  response  tendencies;  to  observe  varia- 
tions in  the  response  dispositions  within  families  of  psychiatric  patients. 

Methods:   In  order  to  define  the  variables  in  psycholinguistic  and  adaptive 
patterns  which  are  associated  with  psychophysiological  response  tendencies,    [ 
it  is  proposed  to  study  certain  verbal  productions  (including  Rorschach, 
Gottschalk  speech  samples  and  interview  data)  of  psychiatric  patients  and 
normal  volunteers.   Subjects  will  initially  be  selected  for  study  on  the 
basis  of  their  demonstrating  extreme  psychophysiological  response  dispositions. 
Following  the  definition  of  the  relevant  variables,  and  establishment  of 
their  relationship  to  the  component  variables  of  psychophysiological  res- 
ponse dispositions,  efforts  will  be  made  to  develop  reliable  systems  for 
coding  verbal  data  with  reference  to  these  variables.   Larger  numbers  of 
subjects  may  then  be  studied,  including  those  whose  response  tendencies  are 
not  so  extreme. 

Results:   Preliminary  work  with  a  small  group  of  subjects  demonstrating  op- 
posite  response  dispositions  reveals  certain  differences  in  psycholinguistic 
and  adaptive  patterns  as  they  are  expressed  in  Rorschach  performances  and 
discernible  regardless  of  degree  of  psychopathology  and  personality  disorgani- 
zation in  the  subject.   It  appears  that  there  are  differences  between  groups 
in  the  relationship  between  percepts  and  stimuli,  in  the  degree  of  imaginative 
elaboration  of  percepts  by  attribution  of  movement  and  interpretation  of 
color,  in  the  degree  of  dependency  upon  clear  form  in  the  stimulus  to  find 
meaning  in  inkblots;  and  in  speech,  in  the  use  of  concrete  versus  abstract 
modifiers,  in  the  style  of  effecting  logical  connections,  and  in  degree  of 
expressiveness . 

Patient  Material:   Hospitalized  psychiatric  patients,  NIMH  and  Spring  Grove 
State  Hospital;  normal  volunteers,  Montgomery  Junior  College;  families  of 
hospitalized  psychiatric  patients,  NIMH. 

Significance  to  Mental  Health  Research:  The  research  is  important  in  defin- 
ing the  relationship  between  some  fundamental  aspects  of  perception  and  cog- 
nition on  one  hand,  and  patterns  of  psychological  adaptation  on  the  other. 

Proposed  Course  of  Project:   Further  preliminary  work  is  required  to  define 
the  differences  between  groups.   Scales  will  then  be  constructed  to  apply 
to  Rorschach  productions  of  larger  groups  of  subjects. 
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Project  Number:  M-AP(c)-20-2 

1.  Adult  Psychiatry  Branch 

2.  Section  on  Clinical  Psychology 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  I968 

Project  Title:  Movement  and  Animation  in  Rorschach  Responses  of  Parents  of 
Acting  Out  Adolescents 

Previous  Serial  Number:  None 

Principle  Investigator(s) :  Winfield  H.  Scott,  Ph.D.,  Roger  L.  Shapiro,  M.D. 

Other  Investigators :   None 

Cooperating  Units:   Section  on  Personality  Development 

Man  Years  (I967-68): 

Total:  .25 
Professional:  -2 
Other:  .05 

Project  Description: 

Objectives:  The  general  purpose  of  the  project  is  to  investigate  the  relation- 
ship between  acting  out  as  a  major  psychiatric  symptom  in  an  offspring  and 
the  psychological  adaptive  patterns  of  parents.  Intensive  study  of  individual 
cases  suggests  that  the  symptom  of  acting  out  in  an  adolescent  may  be  related 
to  certain  aspects  of  parental  adaptive  style;  that  is,  a  tendency  on  the 
part  of  the  parents  to  act  impulsively  with  little  sense  of  authorship  of 
or  control  over  the  expression  of  impulses.  It  is  proposed  to  study  the 
generalizability  of  this  observation  by  comparing  a  group  of  parents  of  adoles- 
cents with  a  primary  symptom  of  acting  out  with  other  groups  of  parents  of 
schizophrenic  offspring  and  of  adolescents  who  demonstrate  other  character 
problems  than  acting  out. 

Methods :  It  is  proposed  to  study  particular  aspects  of  the  responses  of  the 
various  groups  of  parents  to  the  Rorschach.  It  is  anticipated  that  in  the 
responses  of  the  parents  of  acting  out  character  disorders  there  will  be 
particular  relationships  appearing  between  the  frequency  with  which  responses 
involving  mobility  are  described  and  the  degree  of  animation  implied  in  the 
responses.  Perceptions  will  be  defined  in  terms  of  action  and  mobility,  im- 
plying tendencies  to  organize  perception  and  thinking  in  action  terms,  but 
with  low  degrees  of  animation,  implying  a  lack  of  sense  of  authorship  over 
impulses  and  control  over  their  expression.  The  research  hypothesis  is 
derived  from  laboratory  studies  of  the  family  and  from  Rorschach  interpretive 
principles.  A  tentative  set  of  categories  has  been  developed  to  describe 
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degrees  of  animation  and  relationships  between  animation  and  mobility  in 
Rorschach  responses.   The  categories  are  as  follows: 

1.  Inanimate,  immobile  (a  rock). 

2.  Inanimate,  immobile,  usually  a  tool  for  the  expression  of  human  intention 
(a  bowling  ball). 

3'.   Inanimate,  immobile,  responsive  to  a  force  of  nature  such  as  gravity  or 
the  wind  (leaf  falling,  cloud  moving). 

k.      Inanimate,  mobile,  source  of  own  energy  (bomb  exploding,  volcano  erupting, 
river  flowing). 

5.  Inanimate,  mobile,  in  continuous  motion  of  human  or  nonhuman  origin  (a 
satellite) . 

6.  Inanimate,  mobile,  movement  under  contunuous  human  control  (A  plane 
flying). 

7.  Inanimate,  mobile,  in  action  usually  characteristic  of  humans  or  animals 
(leaves  chasing  each  other). 

8.  Animal,  inactive  (a  dog's  head). 

9.  Animal,  active  (a  bat  flying). 

10.  Human-like  figure,  inactive  (a  monster). 

11.  Human-like  figure,  active  (an  angel  floating). 

12.  Human,  inactive  (the  shape  of  a  woman). 

13.  Human,  active  (a  waiter  looking  in  a  mirror). 

ik.   Human,  active,  in  interpersonal  activity  (two  waiters  bowing  to  each 
other) . 

There  are  two  specific  hypotheses  which  involve  use  of  these  categories: 
l)  The  proportion  of  responses  involving  or  implying  mobility  will  be  higher 
among  the  parents  of  acting  out  character  disorders  than  parents  of  schizo- 
phrenics or  non-acting  out  character  disorders.   2)  There  will  be  a  higher 
proportion  of  categories  3-9  among  the  total  number  of  mobile  responses 
given  by  parents  of  acting  out  character  disorders  than  by  comparison  groups. 
In  addition,  it-  is  anticipated  that  parents  of  acting  out  character  disorders 
will  develop  a  proportionately  higher  number  of  responses  in  which  immobile 
objects  and  animals  are  described  in  terms  of  past  action  (a  squashed  butter- 
fly, a  bug  that  was  run  over  by  a  car).   It  is  further  anticipated  that 
parents  of  acting  out  character  disorders  will  develop  a  proportionately  higher 
number  of  responses  in  which  inanimate  objects  are  described  in  terrais  of  human 
action  (this  reminds  me  of  when  you  crack  open  a  crab  for  eating. ) 
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Patient  Material;  Relatives  of  hospitalized  patients  and  outpatients,  NIMH. 

Sipmificance  to  Mental  Health  Research:  The  project  represents  an  effort  to 
develop  theory  about  the  development  of  a  common  psychiatric  symptom. 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Clinical  Psychology 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report  . 
July  1,  1967  through  June  30,  I968 

Project  Title:  A  Study  of  the  Effects  of  Temporal  Lobe  Damage  on  Intellectual 
and  Personality  Functioning 

Principle  Investigator:  Edward  F.  Donnelly,  Ph.D. 

Other  Investigators:  Ralph  Wadeson,  M.D.,  Maitland  Baldwin,  M.D. 

Cooperating  Units:  National  Institute  of  Neurological  Diseases  and  Blindness 

Man  Years  (I967-68): 

Total:   .15 
Professional:  .1 
Other:   ,05 

Project  Description: 

Objectives:  It  is  proposed  to  assess  the  effects  of  temporal  lobe  damage  on 
psychological  functioning  through  the  study  of  twins  who  are  discordant  for 
temporal  lobe  damage.  Psychological  functioning  will  be  assessed  along  four 
dimensions:  personality,  intellectual,  central  nervous  system  and  social. 

Methods:   It  is  proposed  to  administer  a  large  variety  of  psychological  tests 
of  personality,  intellectual,  CNS  and  social  functioning  to  twins  who  are 
discordant  for  temporal  lobe  damage.  Since  little  is  now  known  about  the 
specific  effects  of  temporal  lobe  damage  on  these  aspects  of  psychological 
functioning,  an  effort  will  be  made  to  identify  specific  kinds  of  impairment 
in  the  brain  damaged  twin,  using  the  co-twin  as  a  control.  Among  the  tests 
administered  will  be  certain  projective  techniques  including  the  Rorschach, 
tests  of  intellectual  functioning  including  the  Wechsler  Adult  Intelligence 
Scale,  and  tests  of  language,  perceptual-motor  and  memory  disturbances  as- 
sociated with  CNS  impairment. 

Patient  Material:  Subjects  in  the  study  will  be  twins  selected  from  the  V.A. 
Twin  Registry,  admitted  to  the  National  Institute  of  Neurological  Diseases 
and  Blindness. 

Significance  to  Mental  Health  Research:  The  study  should  increase  under- 
standing of  psychological  consequences  of  temporal  lobe  damage,  such  as  ag- 
gressiveness and  mood  instability;  it  may  provide  leads  to  improve  diagnosis 
of  CNS  impairment  from  psychological  tests. 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Perceptual  and 

Cognitive  Studies 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  -  June  30,  1968 


Project  Title:   Perceptual  and  Neurophysiologic  Effects  of  Phenothiazines. 

Previous  Serial  Number :   None 

Principal  Investigators:   Richard  Almond,  M.  D. ,  George  F.  Borge,  M.  D. , 

Monte  Buchsbaum,  M.  D. ,  Melvin  Singer,  M.  D. 
and  Lyman  C,  Wynne,  M,  D. ,  Ph.D. 

Other  Investigators:   None 

Cooperating  Units:   Laboratory  of  Psychology,  NIMH 

Man  Years: 

Total:  .4 

Professional:    .2 
Other:  .2 

Project  Description: 

Objectives;   Investigation  of  possible  correlates  between  phenothi- 
azine  administration,  clinical  course  of  psychiatric  illness  and  perceptual 
and  neurophysiological  measures. 

Methods  Employed ;   Cognitive  and  perceptual  function  tests,  averaged 
cortical  evoked  responses,  (AER)  and  a  battery  of  clinical  psychological 
tests  were  administered  to  five  acutely  disturbed  hospitalized  psychiatric 
patients,  ages  18-38,  under  four  conditions:   baseline,  3  days  after  initial 
oral  administration  of  50  mgs  of  chlorpromazine,  q.i.d.,  14  days  after  the 
drug  was  introduced  and  5  days  after  its  cessation.   The  baseline  records 
of  the  patients  showed  a  tendency  for  stimulus  intensity  reduction  both  on 
the  AER,  a  neurophysiological  procedure,  and  the  kinesthetic  figural  after- 
effects (KFA)  test,  a  test  of  perceptual  functioning.   The  battery  of  tests 
was  designed  to  describe  the  patients  in  terms  of  their  modulation  of  sen- 
sory experience,  that  is  their  tendency  to  subjectively  increase  (augment) 
or  decrease  (reduce)  the  intensity  of  their  response  to  test  stimi-ali.   Util- 
izing a  new  biochemical  procedure,  blood  levels  of  chlorpromazine  were  ob- 
tained throughout  the  study  at  specified  times  after  drug  ingestion  and 
before  the  testing  procedures  to  monitor  the  clinical  and  laboratory  findings. 
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Major  Findings:   The  results  of  this  preliminary  study  indicated  that 
chlorpromazine  administration  was  associated  with  an  augmenting  effect.   A 
majority  of  patients  on  both  the  kinesthetic-f igural  after-effects  test 
(KFA)  and  the  visual  average  evoked  response  (AER)  procedure  showed  this 
effect.   The  AER  procedure  measures  the  rate  of  increase  in  AER  amplitude 
with  increasing  intensity  of  stimulation.   In  previous  studies,  a  high  rate 
of  increase,  expressed  as  a  high  slope  of  the  stimulus  intensity  --  evoked 
response  amplitude  function,  has  been  associated  with  an  augmenting  effect 
on  the  KFA  test.   By  the  fifth  post-drug  day  the  scores  on  the  KFA  and  AER 
were  returning  to  the  baseline  levels.   Also  noted  was  a  differential  in 
the  onset  of  the  augmenting  response  on  these  two  tests.   The  augmenting 
response  appeared  first  (3  days)  on  the  KFA  and  later  (14  days)  for  the  AER. 
Clinical  improvement  paralleled  the  augmenting  response.   Blood  levels  of 
chlorpromazine  showed  a  peak  at  3  days  but  fell  surprisingly  at  14  days. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Although  the  phenothiazines  are  extremely  widely  used  throughout  the  world, 
relatively  little  is  known  about  how  these  drugs  excret  their  psychologic 
effects.   The  psychophysiologic  and  neurophysiologic  methods  used  in  this 
study  provide  a  new  opportunity  for  research  in  this  area.   In  another  study 
(see  M-AP(C) -21-78)  it  appears  that  changes  produced  by  LSD  are  the  reverse 
of  those  found  with  chlorpromazine  in  the  pilot  study  so  far  carried  out. 
These  findings  then  points  to  a  dimension  of  measurement  which  may  be  funda- 
mentally relevant  to  the  mode  of  action  of  both  of  these  important  drugs. 

Proposed  Course  of  Project:  Additional  patients  will  be  studied  during 
the  coming  year  to  investigate  interaction  between  drug  effects  and  person- 
ality dispositions.   The  exact  protocol  for  the  coming  year  is  currently 
being  discussed  and  formulated. 

Honors  and  Awards:   None 

Publications:   None 


« 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Perceptual  and 

Cognitive  Studies 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  -  June  30,  1968 


Project  Title:   Effect  of  Adrenal  Cortical  Steroid  Administration  on 
Perception  and  Mood. 

Previous  Serial  Number:   None 

Principal  Investigators:   George  F.  Borge,  M.  D.  and  Monte  Buchsbaum, 

M.  D.  (Laboratory  of  Psychology) 

Other  Investigators:  Ariana  Students,  M.  D.  and  Richard  Hirshman,  M.  D, 

Cooperating  Units:   Laboratory  of  Psychology,  NIMH 

Clinical  Hematology,  NIAMD  (Project 
Number  A7705  and  A7704) 

Man  Years: 

Total:  .2 
Professional:  .1 
Other:        .1 

Project  Description: 

Objectives:   This  study  will  attempt  to  explore  relationships  between 
carbohydrate  active  adrenal  steroid  administration  and  changes  in  percep- 
tion and  mood  in  normal  subjects. 

Methods  Employed:   The  subjects  will  be  normal  NIH  volunteers  who  will 
be  undergoing  minimally  disrupting  medical  studies  concomitantly.   Predni- 
sone, in  doses  ranging  from  60  to  150  mg  daily  for  3-5  days,  will  be  admin- 
istered.  Subjects  will  be  evaluated  clinically  for  mood  and  ego  functions 
by  rating  scale.   Cognitive  and  perceptual  data  and  average  evoked  response 
(AER)  measures  will  also  be  obtained.   Data  will  be  collected  before,  during 
and  after  steroid  administration.   (Project  involving  use  of  normal  con- 
trols. Number  68-M-64) . 

Major  Findings;   The  work  is  in  progress.   Findings  are  not  yet  avail- 
able. 


185 


Serial  No.  M-AP(C)-21-2 


Significance  to  B iomedi cal  Research  and  Program  of  the  Institute :  This 
project,  in  supplying  data  on  neuroendocrinological  parameters  of  human 
behavior  contributes  to  ongoing  studies  of  mood  disorders  and  perception. 

Proposed  Course  of  Project:   A  group  of  normal  volunteers  who  are 
utilized  in  the  Clinical  Hematology  protocol  will  be  followed  in  the  com- 
ing year.   We  expect  to  study  ten  of  these  subjects  in  the  above  manner. 

Honors  and  Awards:   None 

Publications:   None 


^ 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Perceptual  and 

Cognitive  Studies 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  -  June  30,  1968 


Project  Title:   Studies  of  Sensory,  Perceptual  and  Cognitive  "Styles" 
in  Psychiatric  and  Non-Psychiatric  Subjects, 

Principal  Investigator:   Julian  Silverman,  Ph.D. 

Other  Investigators:   Lyman  Wynne,  M.D. ,  Ph.D.,  Monte  Buchsbaum,  M.D., 

Robert  Henkin,  M.D. ,  Ph.D.,  Kenneth  Gaarder,  M.  D. , 
Carmi  Schooler,  Ph.D.,  Jim  Scott,  Ph.D.,  Frederick 
Snyder,  M.D.,  Theodore  Zahn,  Ph.D.,  David  Reiss, 
M.D.,  and  Winfield  Scott,  Ph.D. 

Cooperating  Units:   1.  Heart  Institute,  NIH 

2.  Psychopharmacology  Unit,  St.  Elizabeth's  Hospital 

3.  Laboratory  of  Psychology,  NIMH 

4.  Laboratory  of  Socio-Environmental  Studies,  NIMH 

5.  Sleep  Laboratory,  Adult  Psychiatry  Branch,  NIMH 

6.  Agnews  State  State  Hospital,  Agnew,  California 


Man  Years: 

Total: 

Professional: 
Other : 

3 

1 
2 

0 
0 
0 

Project  Descript 

ion: 

Obiectives 

(1)  To  conduct  studies  in  the  field  of  sensory,  perceptual  and 
cognitive  functioning  in  normal  and  pathological  persons. 

(2)  To  relate  sensory  and  perceptual  behavior  patterns  to 
their  psychophysiologic  substrates  and  also  to  personality 
and  motivational  variables. 

Methods  Employed: 

(1)   Photographic  and  electro-oculographic  measures  of  eye 
movement . 
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(2)  Averaging  cortical  evoked  responses  using  modifications 
of  standard  EEG  techniques. 

(3)  Measures  of  sensory  thresholds  and  other  psychophysical 
response  characteristics. 

(4)  Figural  after-effects  measures  of  stimulus  intensity 
control. 

(5)  Rod  and  frame  test. 

(6)  Two-flash  threshold  procedure. 

(7)  Size  estimation  procedures  (for  inferring  scanning 
behavior) . 

(8)  A  battery  of  cognitive  tasks  including  Pettigrew-s 
Breadth  of  Categorization  Task,  Incomplete  Figures  Task, 
Hidden  Words  in  Sentences  Task,  Embedded  Figure  Task. 

(9)  Measures  of  17-hydroxycorticosteroids. 

(10)  Personality  scales  (e.g.,  introversion-extraversion, 
depression,  paranoid  projection). 

(11)  Clinical  rating  scales  and  clinical  evaluations  (see 
Project  M-AP(C)-51). 

(12)  Data  analyses:   Factor  analytic  and  cluster  analytic 
techniques  for  elaborating  upon  concepts  of  "style." 

Major  Findings; 

(1)  Sensitivity  to  stimulation,  responsiveness  to  irrelevant  con- 
textual cues  and  the  modulation  of  stimulus  intensity,  (in- 
ferred from  perceptual  task  performances)  have  been  found  to 
be  related  to  EEG  amplitude  and  latency  characteristics  on 
averaged  cortical  evoked  potential  procedures.  (Buchsbaum  and 
Silverman,  1968;  Buchsbaum,  Silverman,  and  Henkin,  submitted 
for  publication;  Silverman,  Buchsbaum,  and  Henkin,  submitted 
for  publication).   The  correlations  between  sensory,  percep- 
tual, and  evoked  response  procedures  are  significantly  related 
to  such  variables  as  the  sex  of  the  subject,  schizophrenic  di- 
agnosis and  endocrine  disorder.   The  results  of  these  studies 
indicate  that  response  differences  on  these  tests  covary  in 
systematic  ways.   Further,  nonparanoid  schizophrenic  subject's 
response  characteristics  are  unique  and  indicative  of  pro- 
mounced  attenuation  of  the  experienced  intensity  of  stimulation. 
An  extended  theoretical  interpretation  of  this  formulation  will 
be  published  in  a  forthcoming  issue  of  The  British  Journal  of 
Psychiatry  (Silverman,  in  press).   Most  recently  an  evoked  re- 
sponse procedure  has  been  developed  which  is  based  on  field- 
dependence-  field  independence  studies  (Buchsbaum  and  Silverman, 
in  preparation) . 

(2)  Studies  of  sensory  and  perceptual  functioning  in  different 
subtypes  of  schizophrenics--Two  factor  analytic/cluster  analytic 
studies  have  recently  been  completed  (Silverman,  in  preparation; 
Schooler  and  Silverman,  submitted  for  publication).   These 
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cluster  analyses  were  carried  out  on  a  large  number  of  patients' 
performances  on  certain  of  the  procedures  described  above  and 
also  on  other  perceptual  and  cognitive  tests,  personality  tests 
and  clinical  ratings.   Prototypal  groups  of  subject  were  isolated. 
Their  behavior  styles  can  be  described  on  the  basis  of  the  cor- 
relations of  the  procedures  employed  with  the  test  factors  de- 
rived from  the  factor  analyses.   These  studies  clearly  suggest 
a  new  form  of  typology  of  the  schizophrenias  which  has  greater 
theoretical  and  experimental  value  than  previous  typologies. 

(3)  Perceptual  and  physiologic  changes  associated  with  LSD-25  in- 
gestion--Under  the  influence  of  LSD-25,  a  numoer  of  the  sensory, 
perceptual  and  physiologic  parameters  studied  in  this  research 
program  are  changed.   In  a  recently  completed  pilot  study  these 
response  changes  were  studied  systematically.   Detailed  clinical 
evaluations  of  the  subjects'  behaviors  also  were  recorded  before, 
during,  and  after  ingestion.   The  results  of  the  investigation 
were  consistent  with  our  findings  for  nonparanoid  schizophrenics. 
Further,  our  findings  indicated  that  individual  differences  in 
sensory  responsiveness  may  be  indicated  on  the  basis  of  a  know- 
ledge of  a  subjects  personality  trait  pattern  (Silverman,  1968). 

(4)  Ongoing  studies  of  the  relationships  between  eye  movement  and 
attentional  behaviors  in  nonschizophrenic  and  schizophrenic 
individuals  (Silverman  and  Gaarder,  1957)  have  indicated  the 
following:   a)  among  nonschizophrenic  male  subjects,  higher 
saccadic  rate  (more  fine  eye  movement)  is  associated  with  more 
extensive  scanning  of  stimulus  configurations;  b)  the  reverse 
relationship  is  found  in  both  early-term  and  long-term  schizo- 
phrenics --  high  eye  movement  rates  are  associated  with  minimal 
scanning  of  stimulus  patterns;  c)  correlation  coefficients 
describing  the  relationship  between  eye  movement  rates  and 
scanning  behavior  are  significantly  different  for  nonschizophrenic 
as  compared  with  schizophrenic  groups.   In  addition,  among  chronic 
schizophrenics  with  extremely  high  eye-movement  rates,  the 
focusing  of  attention  on  stimuli  is  significantly  impaired.   Fo- 
cused attention  is  not  nearly  as  impaired  in  schizophrenics  with 
lower  eye  movement  rates  (Gaarder,  Silverman  and  Zahn,  in  pre- 
paration).  Balanced  information  search  behavior  among  non- 
psychiatric  subjects  is  associated  with  a  greater  number  of 
looks  at  the  stimulus  field. 

(5)   Eye  movements  during  waking,  during  rapid  eye  movement  sleep  and 
scanning  behavior  during  waking  --  a  pilot  study  of  four  chronic 
schizophrenic  patients  suggested  that  eye  movement  rates  during 
waking  and  during  REM  sleep  and  perceptual  scanning  behavior 
during  waking  are  systematically  related  within  a  given  individ- 
ual.  From  a  knowledge  of  a  chronic  schizophrenic's  performance 
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ranking  on  one  of  these  measures  we  were  able  to  predict  his 
performance  ranking  on  the  other  two  tests.   In  studies  the 
relationships  between  these  response  characteristics  are  being 
studied  in  nonpsychiatric  subjects. 

(6)  Sensory,  perceptual,  and  cortical  evoked  responses  of  individ- 
uals with  endocrine  abnormalities  and  manic  psychosis  patients 
treated  with  Lithium-Certain  types  of  untreated  adrenal  cortical 
insufficiency  patients  and  untreated  manic  psychosis  patients 
evidence  a  behavior  pattern  on  our  laboratory  procedures  indi- 
cative of  pronounced  attenuation  of  the  intensity  of  sensory 
input.   Their  behaviors  suggest  the  existence  of  a  mechanism 

in  the  nervous  system  which  functions  to  protect  highly  sensi- 
tized individuals  from  being  overwhelmed  by  stimulation.   Manic 
psychosis  patients  treated  with  Lithium  and  certain  patients 
with  adrenal  insufficiencies  treated  with  hormone  replacements 
do  not  evidence  the  above  mentioned  behavior  pattern. 

(7)  The  study  of  the  cognitive  styles  of  psychotherapists  and  their 
patients  --  the  aim  of  this  study  is  to  compare  the  perceptual- 
cognitive  styles  (using  our  battery  of  tests)  of  psychotherapists 
with  those  of  their  patients.   Of  special  interest  are  such 
questions  as:  1)  can  factors  such  as  ease  of  communication  in 
the  therapy  sessions,  and  patient  improvement  be  predicted  by  a 
knowledge  of  the  doctor's  and  the  patient's  respective  cognitive 
styles;  2)  is  it  possible  to  select  the  "right  doctor  for  the 
right  patient?"  3)  is  psychotherapist-patient  incompatibility 
correlated  with  certain  discrepancies  in  their  respective 
"cognitive  styles?"  (Silverman,  1967).   In  a  study  noiv  in  its 
second  year  five  psychotherapists  and  20  of  their  patients  (4 

of  each  doctor)  are  being  intensively  studied.   Each  doctor 
also  rates  his  patients  on  a  number  of  personality  variables  and 
on  ease  of  communication.   The  patients  also  are  asked  to  make 
a  number  of  ratings  on  their  doctors.   These  evaluations  will  be 
correlated  (using  appropriate  statistical  techniques)  with  the 
cognitive-style  variables. 

(8)  Cognitive  styles  and  problem-solving  strategies  in  families  -- 
the  aim  of  this  study  is  to  compare  differences  in  cognitive 
styles  of  each  family  with  differences  between  families  in 
their  problem-solving  strategies  (Reiss,  1967).   Are  there 
systematic  differences  between  families  in  problem-solving 
strategies  which  are  referrable  to  unique  "cognitive  style" 
characteristics  in  particular  family  members?   This  problem  is 
currently  being  investigated  in  collaboration  with  Dr.  David 
Reiss,  who  has  been  studying  patterns  of  problem-solving  behavior 
in  different  families  tested  under  his  ingeneous  laboratory  con- 
ditions. 
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(9)   Selective  drug  utilization  in  the  management  of  psychotic 

breaks  --  a  study  has  been  initiated  which  has  as  its  aim  the 
prediction  of  what  kinds  of  schizophrenic  patients  will  recon- 
stitute with  and  without  phenothiazine  drugs.   We  hops  to  be 
able  to  select  out  apriori  from  a  population  of  schizophrenic 
subjects  those  who  will  reconstitute  or  improve  without  pheno- 
thiazine medication  and  not  improve  with  phenothiazine  treatment. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Ins titute: 

Sensory-perceptual  studies  of  the  schizophrenias  have  special  rele- 
vance to  recent  advances  in  antipsychotic  drug  research  where  type 
of  schizophrenia  was  found  to  correlate  with  degree  of  improvement 
on  certain  of  the  currently  used  drugs  (e.g.,  Goldberg,  Psychopharm. 
Branch,  NIMH;  Hollister,  et  al . ,  J.  New  Drugs,  1965).   These  studies 
indicate  that  differences  in  perceptual-cognitive  behavior  patterns 
are  critically  important.   Indeed,  schizophrenic  patients  with  cer- 
tain"cognitive  styles"actually  appear  to  be  adversely  affected  by 
currently  acceptable  pharmacological  treatment.   One  of  our  experi- 
ments, which  will  get  underway  in  the  fall  of  1968,  is  aimed  at 
identifying  the  type  of  individual  and  then  treating  him  appropri- 
ately. 

Our  studies  of  adrenal  cortical  insufficiency  cases  clearly  suggest 
the  undertaking  of  a  steroid  study  of  the  schizophrenias.   In  the 
new  study,  the  major  emphasis  will  be  placed  upon  analyzing  sensory- 
perceptual  response  patterns, 

I 
The  study  of  personality  and  cognitive  style  variables  in  psycho- 
therapists and  their  patients  is  felt  to  be  a  potentially  extremely 
important  area  of  inquiry. 

Our  study  of  types  of  reactions  to  psychedelic  substances  also  has 
yielded  results  which  have  extremely  important  implications  for  bio- 
medical research. 

Proposed  Course  of  Project; 

This  project  on  "styles"  of  behavior  is  principally  directed  to  the 
study  of  the  schizophrenias.   However,  it  is  clear  that  this  area  of 
research  has  relevance  to  other  medical  and  nonmedical  areas  of 
scientific  inquiry  (e.g.,  studies  of  depression;  studies  of  ego  de- 
fenses and  cognitive  styles;  studies  of  family  interaction  and  person 
perception) . 
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1.  Adult  Psychiatry  Branch 

2.  Section  on  Perceptual 

and  Cognitive  Studies 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title;  A  Study  of  the  Sensory,  Cognitive,  and  Perceptual  Functions 
of  Nonpsychotlc  Psychiatric  Patients  under  the  Influence  of 
LSD. 

Previous  Serial  Number;  M-AP(C)-78 

Principal  Investigator;  Lyman  C.  Wynne,  M.D.,  Ph.D. 

Other  Investigators;  Melvln  Singer,  M.D.;  Monte  A.  Buchsbaum,  M.D.;  Robert 
I.  Henkln,  M.D.,  Ph.D.;  Julian  Silverman,  Ph.D.; 
Theodore  Zahn,  Ph.D.;  Douglas  Welpton,  M.D. 

Cooperating  Units;  Branch  of  Clinical  Endocrinology,  National  Heart  Insti- 
tute; Laboratory  of  Psychology,  National  Institute  of 
Mental  Health. 

Man  Years; 


Total: 

.25 

Professional; 

.25 

Other : 

0.0 

Project  Description;  C, 

Objectives;  To  measure  the  changes  under  LSD  and  comparison  drugs  In 
certain  sensory,  cognitive,  and  perceptual  processes.  In  evoked  EEC  potentials, 
and  In  the  subject's  feeling  state. 

Methods  Employed;  Eight  subjects  are  used  as  their  own  controls  for  the 
drug  experiences  by  obtaining  baseline  measurements  on;   thresholds  of  taste, 
hearing,  and  manual  stereognosls,  evoked  EEC  potentials,  scanning,  kinesthe- 
tic flgural  after-effects,  rod-and-frame  testing,  and  the  subject's  feeling 
state,  as  judged  from  a  standard  questionnaire. 

In  the  first  phase  of  this  project  conducted  In  June,  1967,  after  these 
baseline  measurements  had  been  made,  the  subjects  were  given  15  mgm.  of  Amphe- 
tamine and  50  micrograms  of  LSD  on  separate  days;  the  above  measurements  were 
repeated  to  determine  the  changes  In  these  perceptual  and  cognitive  processes 
and  In  the  subject's  feeling  state.   Following  the  studies  under  drugs,  final 
baseline  measurements  were  made. 
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In  the  second  phase,  planned  to  be  carried  out  in  May- June,  1968,  on  the 
same  subjects,  a  similar  series  of  evaluations  will  be  conducted.  After  evalu- 
ation by  clinical  psychiatric  and  psychologic  test  procedures,  the  same  proce- 
dures as  in  the  first  phase,  plus  some  neurophysiologic  refinements,  will  be 
carried  out  on  a  baseline  day.   However,  on  the  second  day  after  admission, 
the  patient  will  be  given  either  50  mgm.  of  nicotinic  acid  (as  a  control  drug) 
or  1  mg./kgm.  of  LSD;   11/2  hours  later,  the  test  procedures  will  be  repeated. 
Following  one  day's  rest,  the  same  procedures  will  follow  the  other  of  these 
two  possible  drugs.   Again,  following  at  least  one  day's  rest,  the  same  pro- 
cedures will  follow  the  administration  of  2  mg./kgm.  of  LSD.   At  least  one- 
two  days  later,  a  pre-discharge  repeat  of  the  procedures  vrLll  conclude  this 
series  of  evaluations. 

Major  Findings:   The  baseline  evaluation  of  the  8  chronic  LSD  users 
showed  a  heightened  sensory  detection,  together  with  a  decrease  in  sensory 
integration  ability.   During  the  acute  administration  of  LSD,  further  increases 
in  detection  sensitivity  occurred  at  the  same  time  that  further  decreases  in 
integrative  ability  occurred.   These  further  changes  disappeared  with  24  hours 
after  drug  administration.   These  results  are  similar  in  many  ways  to  those 
found  in  patients  with  untreated  adrenal  cortical  insufficiency.   However, 
some  differences  also  occurred  which  required  further  study. 

Significance  for  Mental  Health  Research:  The  general  hypothesis  under- 
lying this  study  was  that  LSD  would  alter  the  normal  pattern  of  sensory,  per- 
ceptual, and  cognitive  functioning.   It  was  hypothesized  that  this  pattern 
would  be  similar  to  that  found  in  certain  types  of  schizophrenia  and  in  patients 
with  untreated  adrenal  cortical  insufficiency.   It  was  postulated  that  study 
of  the  effects  of  this  drug  would  help  us  understand  more  about  the  changes 
encountered  in  these  various  conditions.   Included  in  those  changes  which 
occur  during  LSD  administration  are  those  commonly  regarded  as  mimicking  cer- 
tain aspects  of  schizophrenia  and  other  non-drug- induced  psychoses,  which  can, 
it  is  believed,  be  understood  better  by  investigation  of  the  LSD  "model" 
state.   Also,  the  LSD-induced  changes  may  be  similar  to  those  occurring  with 
other  psychoactive  drugs  in  wide  use  (marijuana,  psilocybin)  and  in  metaboll- 
cally  abnomnal  states  (untreated  adrenal  cortical  Insufficiency) . 

A  potential  use  of  the  diagnostic  procedures  studied  in  this  project 
lies  in  the  differential  diagnosis  of  acute  drug  intoxication.   If  sensory 
and  perceptual  changes  during  acute  LSD  administration  are  significantly  dif- 
ferent from  those  changes  which  occur  during  administration  of  other  drugs, 
knowledge  of  these  sensory  and  perceptual  changes  and  their  application  in 
patient  situations  can  be  useful  diagnostically.   For  example,  patients  during 
LSD  administration  showed  significantly  different  responses  to  sensory,  per- 
ceptual, and  cognitive  tests  than  they  did  during  amphetamine  administration. 
Another  problem  to  which  this  study  addresses  itself  is  that  a  portion  of  the 
late  adolescent  and  young  adult  population  have  become  chronic  LSD  users,  but, 
up  to  the  present,  there  are  almost  no  objective  procedures  for  evaluating 
the  psychiatric  and  psychologic  characteristics  of  these  patients.   Instead, 
speculations  and  untested  assertions  about  psychological  consequences  of 
repeated  LSD  usage  have  dominated  the  professional  and  lay  press.   In  the 
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earlier  phase  of  this  study,  evidence  suggested  that  chronic  LSD  users  are 
distinctively  different  from  non-LSD-users  when  tests  were  used  to  measure 
sensory,  perceptual,  and  cognitive  functioning.   Preliminary  findir^gs  indi- 
cated that  meaningful  diagnostic  subgroups  within  the  chronic  LSD  users  could 
be  differentiated  by  administering  LSD  under  controlled  conditions;   further, 
these  subgroups  differences  could  be  more  easily  distinguished  only  while  the 
patients  were  being  observed  in  the  acute  LSD  state. 

Proposed  Course  of  Project;  The  second  phase  of  the  project  has  been 
approved  by  the  Clinical  Research  Committee  of  NIH,  with  action  pending  by  the 
Medical  Board.   Enthusiastic  support  for  the  study  has  been  given  by  the  Center 
for  Studies  of  Narcotic  and  Drug  Abuse,  NIMH.  After  completion  of  the  second 
phase,  more  definitive  conclusions  will  be  possible.   Because  the  varieties 
of  data  obtained  are  considerable,  a  number  of  publications  will  be  necessary 
to  report  the  results. 

Honors  and  Awards:   Henkin,  R. ,  Buc  sbaum,  M. ,  Welpton,  D.,  Zahn,  T.,  Scott, 
W. ,  Wynne,  L. ,  and  Silverman,  J.:   Physiological  and  psychological  effects  of 
LSD  in  chronic  users,  presented  at  meeting  of  American  Federation  for  Clini- 
cal Research,  December,  1967. 

Publications; 

(1)   Silverman,  J. :  The  study  of  individual  differences  in  the  effects 
of  LSD-25  in  sensory-perceptual  functioning.   In  Proceedings  of  the  Conference 
on  Adverse  Reactions  to  LSD,  September  29,  1967,  in  press. 
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1.  Child  Research  Branch 

2.  Infant  Development 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Relations  of  Preschool  and  Early  School-age  Behavior  to 
Previous  Parent  and  Child  Characteristics 

Previous  Serial  Number:   SAME 

Principal  Investigators:   Charles  F.  Halverson,  Jr. 

Other  Investigators:   Mary  F.  Waldrop 

Cooperating  Units:   Social  and  Behavioral  Sciences  Branch,  NICHD  and  '" 

Childrens  Diagnostic  and  Study  Branch,  NICHD  ]^' 

Man  Years :  i  ,1 

Total:   4.0  -i 

Professional:   2.2 
Other:   1.8 

Project  Description:  ;,|;| 

Obiectives : 

The  general  objectives  of  this  longitudinal  program  have  remained 
essentially  unchanged  since  the  last  report.   The  task  has  been  to  measure 
parent  and  childhood  characteristics  which  then  serve  as  developmental  markers 
in  the  overall  Branch  studies  of  early  marriage,  M-CR-12  (c),  infant  behavior, 
M-CR-11  (c),  and  parent-infant  behavior,  M-CR-13  (c) .   The  focus  has  been  on 
measures  of  the  children's  free  play,  social  behavior  and  persistence  in  over- 
coming obstacles.   Parent  characteristics  thought  to  be  relevant  to  these 
domains  are  studied  as  well.   In  addition  to  the  main  studies  at  the  preschool 
period,  studies  of  cognitive  and  social  behavior  of  early  school- age  children 
(age  7-8)  are  being  further  developed  as  criterion  data  for  the  studies 
carried  out  in  the  earlier  periods.   The  latter  studies  represent  the  only 
recent  change  in  research  approach. 

Methods  Employed: 

Earlier  annual  reports  have  described  in  detail  the  methods  of  study  used 
to  obtain  behavioral  data  in  a  5-week  research  nursery  school.   During  the 
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past  year  the  research  nursery  school  was  not  in  operation,  and  the  main  con- 
cern has  been  with  data  reduction  and  analysis.   The  studies  of  the  early 
school-age  child,  however,  have  utilized  a  series  of  new  procedures  designed 
to  obtain  measures  of  the  child's  cognitive,  social,  and  play  behavior.   In 
addition  to  tests  of  intelligence  and  cognitive  behavior,  extensive  data  are 
obtained  by  objective  observational  techniques  of  the  children's  behavioral 
tempo  and  style,  viz.,  speed  of  movement,  directed  and  sustained  attention, 
length  of  play  bouts  and  ability  to  delay  and  control  ongoing  behavior.   Ex- 
tensive information  is  also  obtained  about  the  children's  friends  and  play 
habits  outside  the  school  situation.   The  subjects  and  their  mothers  are  in- 
dividually transported  to  the  research  nursery  school  where  each  child's  free 
play  is  observed  in  several  situations.   He  is  given  tests  of  intelligence, 
cognitive  style,  and  motor  ability,  while  his  mother  is  interviewed  by  a 
staff  member. 

Major  Findings: 

Data  collection  on  a  sample  of  33  males  and  25  females  in  the  research 
nursery  school  has  ended  and  data  analysis  is  now  in  the  initial  phases. 
This  sample  also  includes  23  cases  in  the  first  cohort  of  the  Branch  longitu- 
dinal study. 

An  intensive  stability  analysis  has  been  performed  on  the  observational 
techniques  employed  in  the  nursery  school  over  the  past  two  years.   Split- 
half  reliability  coefficients  (odd  observations  versus  even  observations) 
were  computed  for  79  observational  measures  with  the  purpose  of  rejecting 
variables  which  had  high  inter -observer  agreement  but  no  stability  over  the 
5-week  observation  period.  The  result  was  71  stable  variables  for  males  and 
66  stable  variables  for  females.   This  gratifying  number  of  stable  measures 
indicates  that  our  comprehensive  observations  are  not  sampling  highly  vari- 
able domains  but  are  tapping  constant,  as  well  as  important,  aspects  of  nur- 
sery school  behavior. 

Data  analysis  is  now  proceeding,  utilizing  the  stable  observational 
measures,  reliable  teacher  ratings  of  child  behavior  (47  for  males  and  45  for 
females)  and  11  measures  from  three  experimental  procedures.  These  nursery 
school  variables  (129  for  males  and  122  for  females)  have  been  subjected  to 
correlational  analyses  with  the  aim  of  establishing  clusters  of  variables  of 
nursery  school  behavior  similar  to  those  clusters  which  have  been  obtained  in 
an  earlier  sample  of  nursery  school  children.   Preliminary  results  indicate 
that  there  are  substantial  similarities  across  the  two  samples. 

In  a  separate  analysis,  86  additional  control  variables  pertaining  to 
other  aspects  of  parent  and  child  characteristics  are  now  being  related  to 
preschool  behavior.   Examples  of  these  variables  are:   height,  weight,  and  age 
of  the  child,  an  index  of  family  size  and  density,  presence  of  minor  physical 
anomalies  in  the  child,  and  maternal  characteristics  rated  by  a  social  worker 
and  by  the  teachers.   One  promising  control  variable  which  has  not  been 
studied  previously  is  parental  response  to  a  family  values  inventory.   Pre- 
liminary data  analyses  of  the  family  values  inventory  (FVI)  have  related  a 
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maternal  response  with  a  number  of  nursery  school  variables:   the  FVI  consists 
of  50  forced-choice  items  generally  concerned  with  childrearing  and  homemaking. 
In  addition  to  indicating  a  preferred  alternative,  the  parents  also  checked 
how  strongly  they  felt  about  each  item,  viz.,  not  at  all  strongly,  somewhat 
strongly  or  very  strongly.  An  "intensity  of  belief"  response  style  was  ob- 
tained for  each  parent  by  assigning  a  weight  of  1^,  2,   or  3.  to  each  item  and 
then  summing  across  all  items.   This  response  style  was  independent  of  the 
content  of  the  items  and  dealt  only  with  the  expressed  strength  of  parental 
feelings.  Correlations  of  maternal  intensity  of  belief  with  three  nursery 
school  clusters  are  consistent  and  significant  for  one  sample  of  32  boys. 
(Father's  data  and  nursery  school  girls  are  being  analyzed.)  Mothers  with 
high  intensity  scores  had  boys  who  were  (1)  independent  from  their  caretakers, 
(2)  intense  and  excitable,  and  (3)  oriented  toward  their  peers,  significantly 
more  than  boys  of  less  intense  feeling  mothers. 

Previous  reports  have  described  the  consistent  and  significant  associa- 
tions in  preschool  children  between  behavioral  measures  of  hyperactivity  and 
the  presence  of  multiple  mild  physical  anomalies  such  as  epicanthus,  high 
steepled  palate,  and  curved  fifth  finger.  Since  the  last  report  these  find- 
ings have  been  published.  Data  have  been  gathered  on  a  new  sample  which  may 
provide  some  tentative  indications  about  the  origins  of  the  mild  physical 
anomalies. 

Many  of  these  anomalies  are  known  to  be  associated  with  Down's  Syndrome. 
Thus,  there  is  a  likelihood  that  there  is  a  genetic  contributor  to  the  inci- 
dence of  anomalies.   The  possibility  exists  that  a  genetic  factor  exerts  its 
first  substantial  effect  during  the  first  trimester  of  pregnancy,  since  many 
of  these  mild  anomalies  are  known  to  involve  embryological  changes  occurring 
during  that  time.   It  is  also  possible  that  these  anomalies  are  associated 
with  nongenetic  factors  operating  during  pregnancy,  such  as  viral  agents.   An 
association  of  some  of  these  anomalies  with  such  agents  has  been  established 
in  the  research  literature. 

Two  staff  members  are  studying  the  incidence  of  the  anomalies  in  children 
enrolled  in  preschool  programs  at  an  Easter  Seal  Treatment  Center.   These 
children  have  speech  and/or  hearing  deficiencies  of  varying  severity,  and  many 
of  them  were  born  following  pregnancies  involving  rubella  and  other  pregnancy 
complications.   The  anomalies  shown  by  these  children  are  identical  in  nature, 
though  significantly  higher  in  number  and  severity  than  those  found  in  the 
normal  population  in  which  our  first  studies  were  conducted.   One  striking 
finding  was  that  70%  of  these  children  had  a  curved  fifth  finger  or  partial 
syndactylia  of  the  toes.   This  evidence,  along  with  the  earlier  studies,  lends 
support  to  the  possibility  that  embryological  aberrations  may  contribute  to 
the  incidence  of  these  anomalies. 

Three  other  lines  of  research  are  aimed  at  extending  the  scope  of  studies 
on  minor  physical  anomalies.  One  investigator,  Mary  Waldrop,  is  currently 
assessing  the  infants  in  Cohort  II,  M-CR-11  (c),  for  anomalies  at  two  days  of 
age  and  again  at  three  months  of  age  in  order  to  deteirmine  their  incidence  as 
well  as  stability  in  early  infancy.  Also,  preliminary  results  from  the  studies 
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of  the  early  school -age  child  ha%re  revealed  highly  significant  relationships 
between  the  incidence  of  minor  anomalies  and  ratings  of  frenetic  behavior  and 
of  inability  to  delay  ongoing  behavior.  It  also  appears  that,  for  the  sub- 
jects seen  to  date,  anomalies  are  significantly  related  to  measures  of  cogni- 
tive style:  children  with  higher  incidence  of  anomalies  tending  to  be  less 
complex  cognitively  than  children  with  a  lower  incidence  of  anomalies.  It  is 
probable  that  these  relationships  with  cognitive  behavior  are  mediated  by  the 
tempo  of  the  children's  overt  behavior,  with  hyperactive,  fast  moving,  high 
anomaly  children  tending  toward  less  complex  cognitive  behavior;  but  this 
remains  to  be  analyzed. 

The  third  type  of  study  pertaining  to  anomalies  is  in  the  early  stages. 
In  cooperation  with  geneticists  at  the  Childrens  Diagnostic  and  Study  Branch, 
NICHD,  plans  are  being  made  to  carry  out  extensive  chromosomal,  blood  group- 
ing, and  dermatoglyphic  analyses  of  the  7-year-old  children  who  have  a  large 
or  small  number  of  anomalies  and  have  been  studied  as  newborns  and  preschoolers. 

Previous  reports  have  described  a  study  in  which  male  children  seen  in 
the  preschool  period  were  given  a  battery  of  cognitive  tests  four  years  later. 
Briefly,  dependent  male  preschoolers  were  low  on  a  test  of  nonverbal  intelli- 
gence and  tests  of  cognitive  performance.  TSiis  report  has  been  published 
this  year  along  with  a  clinical  analysis  of  four  cases  representing  extreme 
cognitive  and  social  functioning. 

Now  that  data  on  the  preschool  children  from  the  50  couples  conqirising 
the  first  cohort  of  the  Branch  longitudinal  study  have  been  collected,  analy- 
ses comparing  all  periods  have  begun,  covering  pre-parental,  newborn,  early 
mother-infant  and  the  preschool  phases.   The  final  sample  has  yielded  23 
children  and  their  parents  for  whom  data  are  approximately  complete  at  all 
periods.  As  described  in  the  last  report,  independent  sets  of  data  for  each 
period  will  be  related  in  an  attempt  to  illuminate  the  relations  between 
periods. 

Significance  to  Bio-medical  Research  and  to  the  Program  of  the  Institute; 

The  preschool  period  is  well  recognized  as  one  of  the  most  in^ortant  de- 
velopmental periods.  Information  about  children  at  this  age  is  providing 
valuable  basic  understanding  about  the  stability  and  continuity  of  behavioral 
development  in  the  early  years  of  life.   In  addition,  several  recent  trends 
within  the  field  of  Developmental  Psychology  have  extended  the  activities  of 
this  project  to  the  study  of  the  early  school-age  child.  The  first  trend  has 
been  the  emergence  of  findings  from  a  number  of  longitudinal  studies  vriiich 
indicate  that  characteristics  of  children  in  the  early  school  years  are  highly 
related  to  adult  patterns  of  behavior.   The  other  major  trend  has  been  the 
renewed  interest  in  cognitive  development,  with  special  focus  on  early  mani- 
festations and  antecedents  of  cognitive  functioning.  Higher  priority  is  now 
being  assigned  to  the  search  for  developmental  links  between  behavior  in  early 
infancy  and  subsequent  cognitive  behavior.  Earlier  reports  have  described 
links  between  preschool  dependency  behavior  and  early  school-age  cognitive 
functioning  as  well  as  ties  between  newborn  behavior  and  preschool  dependency. 
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With  the  unusual  longitudinal  data  available  to  this  project,  it  should  be 
possible  to  provide  new  findings  related  to  the  links  between  congenital  and 
family  factors  and  cognitive  development.   Also,  these  studies  contribute 
ways  of  classifying  and  measuring  early  child  behavior  and  provide  leads 
about  the  origins  and  outcomes  of  these  behaviors.   Mental  health  planning 
and  services  will  depend  on  information  of  this  sort  for  program  development 
concerning  early  childhood. 

Proposed  Course  of  Project: 

Data  collection  has  been  completed  in  the  preschool  period  and  analysis 
is  currently  underway  which  should  lead  to  findings  on  the  relations  between 
the  various  periods.   No  full  time  operation  of  the  research  nursery  school  is 
contemplated  until  early  1970  when  the  second  cohort  children  will  reach  the 
preschool  age. 

A  pilot  study  will  begin  in  June,  1968  and  end  in  January,  1969,  which 
will  study,  in  a  detailed  way,  preschoolers'  response  to  the  nursery  school 
environment.   This  sample  has  been  seen  intensively  since  early  infancy. 

The  study  of  social  and  cognitive  functioning  in  early  school-age  chil- 
dren will  continue  into  January  of  1969.   Data  analysis  will  begin  in  early 
1969  and  extend  into  1970. 

Honors  and  Awards:   None 

Publications: 

Bell,  R.  Q. :   Adaptation  of  small  wrist  watches  for  the  mechanical 
recording  of  activity  in  infants  and  children.   J.  Exp.  Child  Psychol. 
1968,  in  press. 

Waldrop,  M.  F.,  Pedersen,  F.  A.,  and  Bell,  R.  Q. :  Minor  physical  anoma- 
lies and  behavior  in  preschool  children.   Child  Develpm.   June  1968,  in 
press. 
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PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Relations  between  Human  Neonatal  Behavior  and  Later 
Development 

Previous  Serial  Number:   SAM£ 

Principal  Investigators:   Thomas  C.  Douthitt  and  Richard  Q.  Bell 

Other  Investigators:   Waldemar  H.  Uenner 

Cooperating  Units:   The  nursery  facilities  of  13  Washington  Metropolitan  I" 

Area  hospitals;  Childrens  Diagnostic  and  Study  Branch,  ]l|'' 

NICHD  j:f' 

f 
Man  Years:  h« 

Total:   3.2  ,.^1 

Professional:   1.5 

Other:   1.7  |' 

Project  Description:  (5l| 

Objectives: 

This  study  of  newborn  infants  occurs  in  the  context  of  a  longitudinal 
design  including  the  study  of  parental  characteristics  during  the  newlywed 
period  and  during  the  last  trimester  of  the  first  pregnancy.  The  findings 
obtained  from  the  first-born  as  a  neonate  are  to  be  related  to  these  earlier 
findings  and  to  the  findings  derived  from  a  study  of  early  maternal -infant 
interaction,  infant  behavior  during  the  first  year  of  life,  and  the  behav- 
ioral and  -psychological  characteristics  of  the  child  in  the  preschool  and 
early  childhood  years. 

Methods  Employed: 

Approximately  160  newborns  of  the  main  longitudinal  group  will  have  been 
studied  before  this  phase  of  the  project  is  concluded  in  early  1970.   To  date, 
30  infants,  or  about  19%  of  the  anticipated  sample,  have  been  studied.   In 
addition,  through  the  cooperation  of  Holy  Cross  Hospital,  pilot  studies  were 
run  on  14  other  infants  to  enable  the  design  of  a  workable  procedure,  and 
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also  to  test  the  reliability  and  stability  of  the  recording  equipment.   This 
latter  work  was  done  in  collaboration  with  Gerald  Cohen  of  Biomedical  Engi- 
neering and  Instrumentation  Branch,  DRS,  NIH.  Mr.  Cohen  designed  our  record- 
ing apparatus  and  presented  a  report  on  the  system  at  the  1967  Conference  on 
Engineering  in  Medicine  and  Biology. 

The  primary  focus  in  this  study  of  infants  is  the  recording  of  physio- 
logical measures  which  accompany  and  define  the  rhythms  of  sleep  and  waking 
occurring  in  the  Intervals  between  feedings.   Two  consecutive  interf ceding 
periods  are  monitored  continuously  in  each  infant  between  50  and  72  hours  of 
age  and  the  following  functions  are  continuously  recorded:   electrocardiogram, 
galvanic  skin  potential,  electro-oculogram,  respiration,  and  skin  temperature. 
Several  descriptive  terms  are  derived  from  each  of  these  measures  and  it  is 
on  the  basis  of  these  that  we  hope  to  obtain  information  which  will  provide  a 
psychophysiological  characterization  of  each  infant.  All  measures  are  evalu- 
ated for  stability  within  and  between  recording  periods  so  that  only  the  most 
stable  functions  will  be  used  to  describe  each  infant  and  to  provide  scores 
to  be  correlated  with  other  findings  across  the  longitudinal  spectrum. 

Behavioral  testing  procedures  have  also  been  included  in  the  newborn  ob- 
servation protocol  and  these  range  from  the  elicitation  of  sinqile  reflexes 
and  evaluation  of  general  muscle  tone  to  the  repeated  presentation  of  complex 
stimuli  during  the  several  states  of  sleep.  The  purpose  of  the  latter  is  to 
evaluate  habituation  of  behavioral  and  physiological  response,  and  also  dis- 
criminative capacities  for  tactile  and  auditory  input.  One  test  consists  of 
sequential  alternation  of  optimal  and  suboptimal  sucking  elicitors  in  order 
to  assess  learning,  discrimination,  and  perseverative  trends  in  newborn 
operant  behavior.   Preliminary  findings  based  on  six  cases  suggest  that  this 
alternation  procedure  provides  stable  information  relevant  to  environmental 
modification  of  early  behavior  patterns. 

A  series  of  studies  consisting  of  observations  on  infants  in  the  newborn 
nursery  at  the  National  Naval  Medical  Center  has  been  carried  out  by 
Drs.  Wenner,  Douthitt  and  associates  to  assess  the  adequacy  of  a  visual  ob- 
servation rating  scale  for  infant  motility.  Although  the  primary  focus  of 
this  work  was  to  evaluate  inter-judge  reliabilities  under  several  conditions, 
some  interesting  substantive  findings  have  also  resulted,  such  as  the  dis- 
covery of  a  periodicity  in  onset  to  onset  intervals  separating  groups  of 
rhythmic  mouthing  activity  in  sleep.   This  periodicity  was  observed  in  a  pair 
of  small,  prematurely-born  twins  who  showed  this  spontaneous  sucking-like 
activity  in  sleep  several  weeks  before  they  exhibited  adequate  nutritive  suck- 
ing behavior. 

This  work  on  infant  motility  based  on  continuous  visual  observation  has 
also  been  carried  out  in  conjunction  with  the  physiological  monitoring  pro- 
cedure on  the  main  study  population.   Preliminary  findings  have  indicated  the 
value  of  incorporating  some  system  of  recording  gross  body  activity  in  order 
to  make  interpretation  of  changes  in  the  physiological  functions  more  mean- 
ingful and  accurate.  We  have,  for  example,  become  interested  in  defining  the 
cardiac,  respiratory  and  sudomotor  changes  which  precede,  accompany,  and 
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follow  spontaneous  startles  in  sleep.   Accordingly,  information  was  obtained 
from  Dr.  Adam  Matheny  of  the  University  of  Louisville  and  Dr.  James  Heriot 
of  The  Johns  Hopkins  University  concerning  a  method  of  recording  infant  mo- 
tility with  several  miniature  volume  unit  (VU)  meters  imbedded  in  a  foam 
mattress  on  which  the  baby  rests.   These  meters  are  passively  deflected  at 
each  movement  of  the  infant  which  is  of  great  enough  amplitude  to  be  trans- 
mitted into  the  mattress  thus  generating  a  small  current  proportional  to 
each  movement.   This  current  is  amplified  and  recorded  by  the  physiological 
monitoring  system.   This  variable  will  add  a  great  refinement  to  the  system 
as  a  whole  and  will  possibly  provide  additional  material  on  which  to  char- 
acterize the  infants. 

In  terms  of  the  project  as  a  whole,  the  mass  of  data  which  will  accumu- 
late, and  has  accumulated,  will  present  a  formidable  challenge  to  data 
analysts  unless  storage  in  computer-compatible  form  is  achieved.  Methods  of 
magnetic  tape  recording  have  been  explored  and  will  be  introduced  into  the 
project  within  the  next  few  months.   Future  efforts  will  be  devoted  to  pro- 
gramming techniques  for  adequate  reduction  and  analysis  of  the  data.   An 
auxilliary  recording  system  has  been  fabricated  during  the  latter  part  of  the 
year  and  is  now  nearing  an  operational  state.   This  was  done  to  guard  against 
case  loss  due  to  equipment  breakdown,  or  tie-up  in  situations  of  simultaneous 
births  of  subjects  at  different  hospitals.  A  period  of  testing  this  new 
equipment  on  an  adjunct  sample  will  be  necessary. 

Major  Findings; 

Only  a  small  proportion  of  the  anticipated  population  of  newborns  in  the 
longitudinal  group  has  yet  been  studied.   As  a  consequence,  data  collection 
is  in  its  most  active  period,  and  relatively  little  has  been  accomplished  to- 
wards detailed  analysis  of  the  results.   That  which  has  been  done  is  of  quite 
a  preliminary  nature.   Impressions  have  been  gained  from  this  early  work,  in 
many  instances  reinforced  by  the  findings  from  other  laboratories,  on  the 
course  of  physiological  change  occurring  during  sleep  between  feedings  in 
newborns.   Our  data  suggest  that  state-related  changes  in  basal  functioning 
for  such  variables  as  heart  and  respiration  rate  are  not  nearly  so  dramatic 
as  the  simple  linear  decline  over  time  since  last  feeding.   We  anticipate 
that  the  slope  of  this  decline  and  the  degree  of  its  linearity  will  prove  to 
be  a  stable  function  which  will  adequately  characterize  infants  and  show  in- 
dividual differences.   We  have  also  been  impressed  by  the  stability  shown 
within  infants  by  merely  counting  the  number  of  cardiac  accelerations  and  de- 
celerations sampled  for  each  recording  session.   If  cardiac  rate  declines  as 
a  function  of  time,  it  seems  to  accomplish  overall  deceleration  in  a  markedly 
constant  fashion.   There  seems  to  be  good  correlation  between  cardiac  and 
respiratory  functioning  in  this  respect  as  well. 

If  there  is  any  measure  of  autonomic  functioning  which  is  most  descrip- 
tive of  state  of  arousal,  it  is  variability.   Averages  computed  on  consecutive 
three-minute  segments  of  two  to  three  hour  records,  while  declining  over  time, 
do  not  show  the  periodic,  state-related  shifts  that  variability  does.   In- 
creased irregularity  in  cardiac  and  respiratory  rate  seems  to  be  the  primary 
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change  in  these  functions  associated  with  active  or  REM  sleep.  A  related 
finding  on  spontaneous  skin  potential  fluctuations  has  been  previously  ob- 
tained in  studies  of  newborns  by  this  section  (Phillips  &  Bell).   This  work 
has  been  submitted  for  publication. 

Most  of  the  data  analysis  has  been  directed  towards  evaluation  of  intra- 
individual  stability  and  consistent  effects  of  experimental  manipulations  in 
order  to  institute  remedial  procedural  changes  while  the  project  is  still  in 
its  early  stages.   Much  of  this  work  has  already  been  mentioned  in  the  pre- 
ceding section. 

The  adjunct  studies  on  motility  changes  and  behavioral  state-associated 
phenomena  have  produced  information  about  the  accuracy,  adequacy,  and  inter- 
judge  reliability  of  a  10-point  rating  scale  for  infant  behavior.   These 
studies  have  also  resulted  in  the  discovery  of  a  short-term,  periodicity  for 
a  rhythmic  oral  activity  conventionally  termed  "mouthing."  The  periodicity 
is  sub-circadian  and  is  not  clearly  related  to  states  of  waking  or  sleep 
identified  at  present.   This  finding  was  reported  at  the  annual  meeting  of 
the  Association  for  the  Psychophysiological  Study  of  Sleep,  and  as  an  outcome 
of  the  exchange  occurring  at  the  meetings,  we  expect  to  analyze  records  ob- 
tained in  other  laboratories  studying  infant  sleep,  such  as  continuous  records 
of  sub-mental  muscle  potentials,  to  determine  the  generality  of  our  findings. 

Inter-judge  reliabilities  for  the  rating  scale  were  at  a  level  high 
enough  to  justify  pursuing  the  study  of  newborn  behavior  utilizing  the  scale 
as  an  instrument.   It  will  also  be  used  to  calibrate  the  VU  meter  stabili- 
meter  system  described  earlier.  Ue  are  currently  preparing  the  results  of 
the  reliability  studies  for  publication  in  a  review  article  on  visual  obser- 
vation systems  used  in  the  assessment  of  infant  behavior. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute; 

Viewed  in  the  context  of  the  longitudinal  setting  in  which  these  studies 
of  newborns  are  conducted,  the  behavioral  and  physiological  material  being 
collected  takes  on  importance  as  a  basis  against  which  the  studies  of  the 
early  psycho-social  development  of  the  same  subjects  can  be  compared.   The 
results  of  this  phase  of  the  project  provide  behavioral  and  autonomic  indi- 
cants of  individual  differences  in  the  functioning  of  the  nervous  system  at  a 
very  dynamic  stage  in  the  life  cycle,  a  stage  in  which,  if  predictive  sig- 
nificance can  be  shown,  congenital  characteristics  can  be  described  and  accu- 
rately related  to  later  psychological  development. 

Proposed  Course  of  the  Project; 

^proximately  130  newborns  are  yet  to  be  studied.   They  will  be  studied 
at  a  rate  of  about  six  per  month  until  late  1969  or  early  1970. 

It  is  anticipated  that  adjunct  studies  of  tactile  sensitivity  in  new- 
borns and  habituation  of  responding  to  repeated  tactile  stimuli  will  be 
carried  out.   In  addition,  studies  of  muscle  tone  in  infants  will  be  done 

206 


Serial  No.  M-CR-11  (c) 

utilizing  a  device  which  will  measure  the  pressure  necessary  to  extend  the 
lower  extremities  from  their  customary  flexed  position.   Subjective  assess- 
ments of  muscle  tone  in  the  context  of  neurological  examinations  of  neonates 
have  been  of  predictive  value,  and  it  would  be  desirable  if  a  simple  objec- 
tive metric  short  of  electromyographic  recording  could  be  devised  to  evaluate 
this  function  in  the  newborn. 

Honors  and  Awards :   None 

Publications: 

Wenner,  W.  H.,  Douthitt,  T.  C,  Burke,  M.  E.,  and  Keenan,  P.  A.: 
Observations  on  the  regular  recurrence  of  groups  of  spontaneous  rhythmic 
oral  activity  in  infants.   In  Bosma,  J.  F.  (Ed.):   Proceedings  of  the 
Second  Symposium  on  Oral  Sensation  and  Perception.   Springfield, 
111.,  Charles  C.  Thomas,  in  press. 
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1.  Child  Research  Branch 

2.  Section  on  Family  Development 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   Developmental  Patterns  in  the  Young  Family 

Previous  Serial  Number:   SAME 

Principal  Investigator:   Robert  G.  Ryder 

Other  Investigators:   John  S.  Kafka,  Douglas  Ernst,  Gary  Jacobson, 

David  Px.avella,  Paul  Blank,  Walter  R.  Sceery 
Robert  Mahon 


Cooperating  Units: 


Chestnut  Lodge  Hospital;  Laboratory  of  Clinical 
Investigations,  NIMH 


i 


Man  Years 

Total:  10.2 
Professional:  5.4 
Other:  5.5 

Project  Description: 

Obi  ectives ; 

To  explore  the  range  of  variation  among  married  couples 
within  their  first  years  of  marriage.  To  define  particular 
patterns  of  behavior  and  experience  in  early  marriage,  and  to 
discover  developmental  changes  and  continuity  in  marriage  as 
newlywed  spouses  move  through  time  to  the  period  of  early 
parenthood.  A  dimensional  and  taxonomic  conceptual  framework  is 
to  be  developed  within  which  particular  syndromes  of  marriage 
may  be  located  and  which  is  to  be  oriented  to  continuities  in 
marriage  relationships. 

To  determine  correlates  between  patterns  of  interaction 
between  spouses,  individual  characteristics  of  offspring  and 
parent-infant  interaction. 

Methods  Employed: 

First  Cohort  (Pilot  Study).  Research  studies  of  some  of 
the  50  couples  originally  seen  first  in  1961  continue  within 
projects   M-CR-18  (c)  and  M-CR-10  (c).   Appropriate  multivariate 
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and/or  correlational  comparisons  with  follow-up   data   will  be 

made   as   later   information   becomes  available.   Reports  of  the 

marriage   findings   from   the   first  cohort   are   presently  in 
process . 

Second  Cohort  (Main  Study) .  Data  collection  for  the  main 
study  began  September  1966  and  is  now  about  half  complete. 

Couples  presently  seen  have  either  been  married  a  few 
months  or  about  2  years,  to  permit  cross-sectional  comparisons 
between  more  or  less  recently  married  couples.  The  recently 
married  couples  are  to  be  seen  again  in  Fiscal  Year  1969,  to 
also  permit  longitudinal  studies  in  marriage  development. 

Procedures  used  with  all  couples  are  as  follows: 


1. 


Open  ended  essay  questions,  including  a  biography 
the  marriage. 


of 


2.     Factual  and  attitudinal   objective   questions   mostly 
derived  from  interview  analyses  of  pilot  study  data. 


3. 


4. 


An  interaction  questionnaire  designed  to  obtain 
economically  material  like  that  generated  by  Goodrich 
and  Boomer's  Color  Matching  Test. 

An  empirically  derived  adjective  checklist. 


Some  of  the  couples  receiving  the  easily  administered 
procedures  mentioned  above  also  receive  a  set  of  procedures  more 
expensive  in  administration  time.  These  latter  include  a  self- 
administered  TAT,  the  MMPI,  a  brief  intelligence  test,  some 
questions  on  family  and  child-rearing  attitudes,  the  Color 
Hatching  Test,  and  a  brief  interview. 


The   interview   c 
husband   and   wife   to 
each  segment  subjects 
from  their  own  Individ 
interview   is  on  the  c 
a  press  for  the  specif 
concrete  incidents  hap 
here   is  to  maximally 
interview  but  also  to 
minimize   bias.   Each 
both  by  the  interviewe 
of  tape  recordings. 


onsists  of  three  half-hour  segments: 
gether,  husband  alone  and  wife  alone.  In 
are  asked  to  characterize  their  marriage 
ual  or  dyadic  viewpoint.  The  focus  of  the 
ontemporary  life  space  of  the  couple,  with 
ic  factual  and  phenomenological  details  of 
pening  between  the  spouses.  The  intent 
use  the  unique  flexibility  of  the  clinical 
be  sufficiently  concrete  in  detail  to 
interview  is  rated  and  otherwise  evaluated 
r  and  one  independent  observer,   by   means 
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Major  Findings 


Because  of  continuing  emersion  in  the  data  collection 
process,  primary  substantive  results  are  still  incomplete. 
Emerging  findings  so  far  are  restricted  to  matters  which,  while 
they  may  be  important,  are  tangential  to  the  main  project  goals. 
Thus,  a  comparison  of  couples  with  and  without  children 
uncovered  the  possibility  that  the  couples  who  have  children 
early  are  more  likely  to  have  lost  a  parent  or  to  have  had  a 
physically  disabled  parent.  The  implications  of  this  finding 
for  Project  M-CR-21  were  followed  up  in  the  context  of  that 
effort.  Collaborative  work  with  Dr.  Robert  DuPont  of  the 
Laboratory  of  Clinical  Investigations  has  suggested  that  various 
interpersonal  catastrophes,  including  a  psychotic  episode,  might 
have  a  binding  effect  on  couples.  Dr.  Douglas  Ernst,  in 
considering  a  series  of  couples  with  husbands  much  older  than 
wives,  finds  the  conventional  psychoanalytic  view  of  such 
marriages  to  be  substantially  correct.  We  hope  to  pick  up  a 
similar  series  of  couples,  who  have  been  married  longer,  to  test 
the  hypothesis  developed  by  Dr.  DuPont,  that  a  paranoid  wife 
syndrome  is  more  than  usually  likely  to  occur  in  marriages  with 
husbands  much  older  than  their  wives.  Psychoanalytic  and 
phenomenological  considerations  of  the  limits  of  interpersonal 
relationships  are  evolving  out  of  studies  by  the  principal 
investigator  and  Dr.  John  S.  Kafka.  These  studies  concern 
couples  who  make  a  deliberate  effort  to  alter  usual  marriage 
arrangements . 

So  far  1912  couples  completed  written  materials  for  us 
through  April  16,  1968.  Of  these,  800  completed  the  Color 
Matching  Test  and  associated  procedures  and,  of  these,  754  have 
been  interviewed. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the 
Institute ; 


Re 
been 
disting 
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made . 
it  wer 
underst 
f ramewo 
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search  and 
restricted 
uishing   di 
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Both  resear 
e  possible 
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required  f 
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et  research 


treatment  involving 

by   the   absence   o 
fferent   kinds   of 

been  narrow  in  s 
cher  and  clinician  w 
to  easily  establish 
s  of  their  relation 
riage  syndromes.  I 
or  taxonomic  judgmen 
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marriage  have  generally 
f  a  practicable  way  of 
married  couples.  Either 
cope  or  they  have  not  been 
ould  be  much  assisted  if 
that  a  given  couple  can  be 
ship  to  a  comprehensive 
f  a  worker  can,  in  the  few 
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The  immediate  application  of  the  taxonomy  which  is  emerging 
is  in  research  cooperative  with  Projects  M-CR-13  (c)  and  M-CR-10 
(c),  with  the  hope  of  firmly  demonstrating  predictive 
relationships  between  kinds  of  young  married  couples  and  the 
kinds  of  children  these  couples  will  later  have.  Such 
demonstrations  could  assist  in  clarifying  the  nature  of  the 
chains  of  causality  among  parental  attributes,  child  rearing 
activities,  and  eventual  child  characteristics. 

Proposed  Course  of  Project; 

First  Cohort.  To  complete  a  book  on  this  study  to  be 
jointly  edited  by  Wells  Goodrich,  Robert  Ryder  and  Harold  Raush. 
Draft  chapters  presently  exist  and  it  is  hoped  that  some  sort  of 
closure  on  this  task  will  be  reached  in  Fiscal  Year  1969. 

Second  Cohort.  To  complete  the  present  collection  of  data, 
and  to  study  in  greater  detail  selected  couples  who  most  clearly 
represent  varying  marriage  styles. 

Studies  will  also  continue  on  selected  groups  of  cases  that 
normally  would  not  fall  within  our  sampling  procedure  but  which 
are  useful  in  obtaining  a  broader  perspective  upon  our  usually 
sampled  couples.  Such  cases  include  the  couples  studied  by  Dr. 
Douglas  Ernst  and  those  studied  by  Dr.  Robert  DuPont. 


Honors  and  Awards 


NONE 


Publications 


Ryder,   R.   C:    Disagreements   in   Marriage   and   Between 
Strangers.  Family  Process .   (in  press) 
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1.  Child  Research  Branch 

2.  Section  on  Parent -Child 

Behavior 

3.  Bethesda,  Maryland 

PHS-NBH 
Individual  Project  Report 
Ju2y  1,  1967  through  June  30,  I968 

Project  Title:  Determinants  of  Mother-Infant  Contact 

Previous  Serial  Number:  Same 

Principal  Investigator:  Hovard  A.  Moss 

Other  Investigators:  Kenneth  S.  Robson 

Cooperating  Units: 

Man  Years: 

Total:  1.20 
Professional:  .60 
Other:         .60 

Project  Description: 

Objectives ; 

This  was  an  adjunct  study  designed  to  further  identify  dimensions  of 
mother-infant  interaction  and  explore  empirical  leads  suggested  by  the  uork 
with  the  first  cohort  of  the  Branch  longitudinal  study.  This  study  was 
considered  to  serve  as  a  link  between  the  first  and  second  cohorts,  where- 
by concepts  and  methods  employed  in  Cohort  I  could  be  refined  and  sharpened 
in  preparation  for  the  major  longitudinal  project  to  be  conducted  with  Cohort 
II.  Some  of  the  major  relationships  studied  in  this  project  were  the  state 
of  the  infant  and  characteristics  of  the  mother  as  determinants  of  maternal 
contact;  aspects  of  the  mother-infant  interaction  and  the  amount  of  time 
the  infant  spent  in  various  states  as  predictors  of  the  infant's  develop- 
mental functioning  at  three  months  of  age  (evaluated  by  performance  on  a 
visual  attention  task);  the  social  class  status  and  the  amount  of  animation 
in  the  mother's  voice  (based  on  the  pregnancy  interview  material)  as  pre- 
dictors of  the  amount  and  type  of  stimulation  the  mother  provided  for  the 
infant  in  the  home  setting;  the  degree  to  which  the  maternal  orientation 
of  tlie  mother  influenced  the  infant's  protest  behavior. 

Methods  Employed: 

A  sample  of  5^  women  in  the  last  trimester  of  their  first  pregnancy 
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were  studied.  The  sample  consisted  of  27  WDmen  with  male  infants  and  27 
with  female  infants.  These  subjects  were  interviewed  and  administered 
questionnaires  toward  the  end  of  the  pregnancy.  After  the  birth  of  the 
infant  a  series  of  naturalistic  observations  involving  the  mother  and  infant 
were  conducted  in  the  home  (two  observations  at  one  month  and  one  at  three 
months).  When  the  infant  was  three  months  old,  both  mother  and  infant  were 
studied  at  the  Child  Research  Branch.  At  this  time,  the  mother  was  again 
interviewed  and  administered  questionnaires  and  was  engaged  in  a  structured 
situation  aimed  at  evaluating  maternal  responsiveness.  During  this  visit 
the  infant's  visual  behavior  was  also  studied.  Kenneth  Robson  and  Frank 
Pedersen  conducted  a  follow-up  study  on  attachment  behavior  and  stranger 
anxiety  with  these  mother-infant  pairs  when  the  infant  was  8  and  9g-  months 
of  age.  The  procedures  used  for  these  studies  were  discussed  in  detail  in 
last  year's  annual  report.  Although  the  study  pertaining  to  early  infancy, 
and  the  later  one  concerning  attachment  behavior  and  stranger  anxiety,  were 
conducted  as  separate  and  independent  investigations ,  we  felt  that  it  would 
be  useful  to  relate  the  measures  obtained  at  both  points  in  time  since  these 
studies  Involved  the  same  sample  of  subjects. 

Major  Findings; 

!tost  of  the  analyses  have  been  completed,  although  there  are  still 
some  additional  ones  underway.  One  analysis  showed  that  maternal  attitudes, 
assessed  from,  the  pregnancy  interview,  involving  a  positive  orientation 
toward  the  infant  and  the  maternal  role,  were  significantly  related  to 
the  amount  of  mutual  visual  regard  that  occurred  between  mother  and  infant 
at  both  one  and  three  months  of  age,  for  both  male  and  female  infants. 
Furthermore,  the  amount  of  mutual  visual  regard  was  predictive  of  the  amount 
of  time  female  Infants  looked  at  social  visual  stimuli  (faces)  but  not 
geometric  stimuli.  On  the  other  hand,  the  amount  of  time  that  the  male 
Infants  spend  in  an  awake,  alert  state,  based  on  the  home  observations,  was 
predictive  of  their  looking  time  at  the  visual  stimuli  in  the  laboratory 
setting.  This  finding  was  strongest  when  using  the  one-month  observational 
data  to  predict  to  the  fixation  time  for  the  social  visual  stimuli.  Again, 
for  males,  mutual  visual  regard  between  mother  and  infant  at  one  month  of 
age  was  significantly  related  to  the  amount  of  eye-to-eye  contact  the  child 
maintained  with  the  experimenter  during  the  later  stranger  anxiety  study. 

In  another  analysis  it  was  shown  that  ratings  of  the  mother  as  a  source 
of  stimulation,  based  on  the  animation  of  her  voice  during  the  pregnancy 
interview,  was  predictive  of  the  amount  and  tyjie  of  stimulation  she  provided 
her  infant  at  one  and  three  months  of  age.  In  particular,  this  characteristic 
of  the  mother  was  associated  with  her  providing  stimulation  of  the  distance 
receptors  (visual  and  auditory)  for  her  female  infant  at  three  months  of  age. 
The  social  class  status  of  these  mothers  was  also  related  to  the  pattern  of 
stimulation  they  provided  for  their  infants.  In  this  regard,  less  well- 
educated  mothers  tended  to  give  significantly  more  physical  stimulation  to 
their  Infants.  The  amount  and  type  of  stimulation  the  mother  gave  her  infant 
was,  in  turn,  related  to  some  of  the  measures  of  stranger  anxiety  obtained 
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on  the  child  tovard  the  end  of  the  first  year  of  life.  Here  it  was  found 
that  early  stimulation,  particularly  that  involving  the  distance  receptors 
at  three  months  of  age,  was  significantly  related  to  measures  of  low  stranger 
anxiety  at  8  to  91  months  of  age. 

In  one  additional  analysis  we  found  evidence  suggesting  that  responsive 
mothers  with  a  positive  maternal  orientation  tend  to  reinforce  and  thus  augment 
protest  behavior  in  their  infants.  Specifically,  mothers  who  were  rated 
on  the  pregnancy  interview  as  being  confident ,  interested  in  infants ,  interested 
in  affectionate  contact  with  infants,  invested  in  the  maternal  role,  etc.,  had 
infants  who  protested  more  at  one  month-  of  age,  and  the  magnitude  of  these 
correlations  increased  to  a  higher  level  of  significance  at  3  months  of  age. 

Proposed  Course  of  Project; 

The  data  collected  from  the  study  is  continuing  to  be  analyzed  and  a 
series  of  papers  are  in  the  process  of  being  prepared  for  the  purpose  of 
publication  in  scientific  journals. 

Honors  and  Awards; 

None 

Publications ; 

Moss,  H.  A.  &  Robson,  K.  S.  Maternal  influences  in  early  social-visual 
behavior.  Child  Development,  In  Press. 
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1.  Child  Research  Branch 

2.  Section  on  Family  Development 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   Closeness  as  a  significant  attribute  of  early 
marriage 

Previous  Serial  Number:   NONE 

Principal  Investigator:   Gary  Jacobson 

Other  Investigator:   Robert  G.  Ryder 

Cooperating  Units:   NONE 

Man  Years 


Total : 

Profess  ional 
Other : 


1.1 
.6 
.5 


Project  Description: 

Ob  i  ect ives ; 

Closeness  is  defined  as  a  high  level  of  communication, 
including  communication  of  even  the  most  personal  nature.  Trust 
is  an  essential  component.  Maximum  closeness  would  be  achieved 
when  communication  with  the  spouse  is  indistinguishable  in 
content  from  private  thoughts. 

While  studying  a  group  of  30  close  couples  we  became  aware 
that  the  incidence  of  parental  death  prior  to  marriage  in  these 
couples  was  40%,  about  twice  that  of  the  entire  volunteer  pool 
from  which  they  had  been  drawn. 

The  project  then  developed  as  its  specific  focus  the  search 

for   the  variety  of  marriage  outcomes  associated  with  a  death  in 

the  family  of  origin.   Among  the  parameters  to  which  particular 

attention   was   paid   were   interpersonal   closeness,  anger,  and 
sexuality . 

Methods 

A  test  sample  of  90  couples  with  a  history  of  parental 
death   prior  to  marriage  and  a  control  sample  of  30  couples  with 
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source  were  drawn  from  a 
e  paid  volunteers  in  a  study 
project  M-CR-12  (c)).   These 

for  two  and  a  half  years  or 
en  age  18  and  25  for  the 
d,  living  in  the  Washington, 
and  Negro  couples.  The 
approximately  seven  hours  on 
of  information  gathering 
red  and  joint  and  individual 
made  by  the  interviewer  and 
tudies,  certain  couples  were 
-playing  improvisations. 


Major  Findings; 

1.  Approximately  20%  of  the  study  couples  had  experienced 
the  death  of  a  parent  prior  to  marriage.  Couples  V7ith  loss 
showed  two  extremes  regarding  children.  A  small  number  wished 
no  children  at  all. 

2.  The  loss  population  as  a  whole,  however,  had 
significantly  more  children  than  the  control  sample. 

3.  Contrary  to  the  impressions  conveyed  by  the  literature, 
many  of  these  couples  were  able  to  achieve  a  close  and 
satisfying  relationship  during  the  first  two  and  a  half  years  of 
marriage.  As  anticipated,  a  significant  minority  were  beset 
with  multiple  difficulties. 

4.  There  is  a  relationship  between  the  ability  to  achieve 
and  sustain  closeness  and  the  age  at  loss.  In  general, 
regardless  of  the  sex  of  spouse  or  of  the  parent  lost,  the 
rating  scores  for  marriage  closeness  were  significantly  higher 
for  those  who  lost  a  parent  after  age  12  than  for  those  where 
loss  was  between  birth  and  age  12.  (The  one  exception  is  that 
for  wives  with  a  loss  of  father.  No  difference  in  closeness  was 
found  between  the  late  and  the  early  losses.) 

5.  Duration  of  anger  and  mode  of  resolution  are  similarly 
related  to  age  at  loss. 

6.  Four  marriage  types  or  syndromes  emerge:  (A)  Loss  of 
either  parent;  marriage  relationship  central  to  the  couple;  each 
reports  a  great  degree  of  closeness,  depth,  or  intimacy  and 
openness  of  communication;  feelings  of  gratitude  for  the  spouse, 
and  feeling  of  family  recons t itution ;  no  overall  suppression  of 
anger  but  marked  commitment  to  limit  its  duration.  Mean  age  at 
loss  was  17.  (B)  Loss  of  wife's  mother  in  mid-adolescence; 
wife  has  marked   inability   to   enjoy   sexual   relations   in   an 
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otherwise  close  marriage;  husband  tends  to  be  steady  in  work  and 
caretaking  at  home.  Mean  age  of  loss  was  16.  (C)  Loss  of 
husband's  father;  husband  tends  to  have  colorful  personality, 
less  sexual  activity,  concern  with  "female"  pursuits  such  as 
housekeeping,  strong  counter-dependent  attitude  toward  illness, 
and  perhaps  special  tendency  to  have  children  early.  Mean  age 
of  loss  was  8.  (D)  Early  loss  of  either  parent  unsuccessfully 
replaced;  secrecy  in  communication;  pronounced  sexual 
difficulties  in  husband;  suppressed-explosive  or  chronic- 
repetitive  patterns  of  anger.   Mean  age  of  loss  was  7. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the 
Institute ; 

Our  society  is  concerned  with  its  basic  social  units.  A 
significant  proportion  of  people  grow  up  for  varying  parts  of 
their  lives  with  one  or  another  parent  absent  and  then  face  the 
task  of  forming  their  own  families  through  marriage.  This  study 
has  investigated  one  kind  of  loss  and  the  various  outcomes  and 
factors  involved.  If  validated,  the  finding  that  a  history  of 
loss  is  associated  with  more  children  may  be  an  important  area 
for  further  investigation  both  for  family  studies  and  for  wider 
sociological  studies.  The  syndromes  may  be  helpful  in 
understanding  the  context  of  the  developing  young  child.  The 
descriptive  phenomena  may  be  useful  in  acquainting  clinicians 
with  what  may  be  encountered  in  couples  with  a  history  of 
parental  death. 

Proposed  Course  of  Project; 

A  paper  has  been  accepted  and  will  be  presented  to  the 
annual  meeting  of  the  American  Psychiatric  Association  on  May 
16,  1968.   It  will  then  be  submitted  for  publication. 

Honors  and  Awards:   NONE 

Publications:   NONE 


219 


\ 


Serial  No.  M-CR-22  (c) 

1.  Child  Research  Branch 

2.  Infant  Development 

3.  Bethesda,  Maryland 


PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 


Project  Title:   Offspring  Effects  on  Parents 

Previous  Serial  Number:   M-CR-22  (c) 

Principal  Investigator:   Lawrence  V.  Harper 

Other  Investigators:   Richard  Q.  Bell,  Charles  F.  Halverson,  Jr. 

Cooperating  Units:   None 

Man  Years : 

Total:   1.4 
Professional:   1.4 
Other:   None 

Project  Description: 

Obi  ect ives : 

To  review  the  literature  for  evidence  of  offspring   effects 

on  parents;  to  provide  a  conceptual  scheme  to  organize  findings; 

to   initiate   studies   in   areas   crucial  to  theories  of  early 
development . 

Methods  Employed; 

Literature  search,  concept  development,  and  development  of 
research  methods  relevant  to  offspring  effects  on  parents. 

Major  Findings: 

A  review  of  the  literature  on  parent-offspring  relations  in 
sub-human  mammals,  with  special  attention  to  the  effects  of  the 
young  on  their  caretakers,  is  in  preparation.  To  date,  it  has 
been  possible  to  show  that  for  each  demonstrable  class  of 
effects  which  a  mammalian  parent  exerts  on  offspring,  a 
comparable  effect  can  be  demonstrated  to  have  been  exerted  on  a 
mammalian  caretaker  by  the  young.   This   includes   consideration 
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of  the  initiation  and  maintenance  of  stable  physiological 
states,  the  introduction  to  occupancy  and  exploitation  of  the 
species- typical  ecological  niche,  and  establishment  of  social 
responsiveness  and  group  integration. 

A  functional  analysis  of  the  effects  of  the  young  on 
caretaker  and  other  animals  shows  that  offspring  stimuli  can  be 
demonstrated  to  possess  all  the  attributes  of  any  other  stimulus 
as  outlined  by  Marler  and  Hamilton  (1966).  A  classification 
scheme  of  the  effective  parameters  characteristic  of  immature 
mammals  has  been  developed  and  will  be  applied  to  the  analysis 
of  the  determinants  of  parent  offspring  interactions  within  and 
between  caretaking  cycles.  This  points  to  ways  in  which  the 
young  affect  both  short  and  long-term  modifications  of  the 
parental  responses  of  their  caretakers. 

An  attempt  is  being  made  to  devise  a  computer  program  to 
analyze  sequential,  temporal  contingencies  in  mother-offspring 
relationships.  Application  of  the  technique  to  data  on  parent- 
offspring  interaction  in  guinea  pigs  indicated  the  technical 
feasibility  of  the  approach  adopted.  Efforts  are  now  underway 
to  prepare  the  specifications  and  a  manually  scored  "read  out" 
for  two  protocols  gathered  from  human  mother-infant  interaction 
in  the  first  few  months  of  life.  This  "read  out"  will  provide  a 
check  on  the  computer  program.  The  latter  data  were  from  the 
first  cohort  of  the  Branch  longitudinal  study.  A  fine  grain 
analysis  of  temporal  patterns  is  essential  to  understand  how 
offspring  exert  stimulus  control  on  parents,  as  well  as  vice- 
versa,  yet  these  very  rich  data  from  the  longitudinal  program, 
as  well  as  other  sets  in  other  research  organizations,  have 
proved  unyielding  to  initial  efforts  at  quantification  and 
computer  analysis.  Manual  analysis  is  uneconomically  time 
consuming . 

The  foregoing  findings  are  the  work  of  Dr.  Harper.  Dr. 
Bell  has  in  preparation  a  paper  on  stimulus  control  of  parent  by 
offspring  which  will  further  elaborate  dimensions  of  stimulus 
control  initially  proposed  in  a  paper  just  published  in 
Psychological  Review,  and  described  in  more  detail  in  the 
previous  annual  report.  This  paper  will  be  presented  at  the 
forthcoming  annual  meeting  of  the  American  Psychological 
Association.  Dr.  Halverson  envisages  preparing  a  report  on 
effects  of  pupils  on  teachers,  and  is  collaborating  with  the 
Department  of  Psychology,  Syracuse  University,  on  a  plan  for  an 
experimental  investigation  along  these  lines.  His  work  on  the 
present  project  has  been  delayed  because  of  the  demands  of  the 
follow-up  study  of  seven-year-olds  described  in  project  M-CR-10 
(c). 
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SJRnificance  to  Bio-Medical  Research  and  the  Program  of  the 
Ins titu  te ; 

The  mass  media  primarily  contain  advice  to  parents  based  on 
existing  theories  of  socialization.  In  addition,  action 
programs  are  based  on  assumptions  derived  from  these  theories. 
The  present  project  could  result  in  a  revision  of  both  the 
content  of  communications  to  parents  on  methods  of  handling 
children,  and  change  the  focus  of  many  action  programs  by 
causing  a  revision  of  the  concepts  of  parent-offspring 
interaction . 

Proposed  Course  of  Prolect; 

The  original  plan  was  to  complete  the  literature  search  on 
sub-human  mammals  and  include  this  in  a  small  volume  of  papers 
including  additional  work  within  the  Branch  and  that  of  others 
in  the  field.  This  was  planned  for  1968,  but  may  well  extend 
into  1969,  due  to  competing  demands  on  project  staff  occasioned 
by  the  Branch  longitudinal  study. 

Honors  and  Awards ; 

In  September  of  this  year  Dr.  Bell  will  present  the  paper 
described  above  as  an  invited  address  to  the  Division  on 
Developmental  Psychology,  American  Psychological  Association. 

Publications : 

The  Effects  of  Isolation  from  Birth  on  the  Social  Behavior 
of  Guinea  Pigs  in  Adulthood.   Animal  Behavior.  1968,  16,  58-64. 
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1.  Child  Research  Branch 

2.  Section  on  Parent-Child 

Behavior 

3.  Bethesda ,  Maryland 

PHS-NBffl 

Individual  Project  Report 

July  1,  1967  through  June  30,  I968 

Project  Title:  DeterminantB  and  Dimensions  of  Mother-Infant  Interaction 

Previous  Serial  Number:  None 

Principal  Investigator:  Howard  A.  Moss 

Other  Investigators:  Sandra  Jones 

Cooperating  Units:  None 

Man  Years: 

Total:  U.OO 
Professional:  I.60 
Other:       2.Uo 

Project  Description: 

Objectives: 

To  identify  primary  dimensions  of  mother-infant  interaction  and  the  deter- 
minants of  these  interaction  patterns,  and  to  relate  these  findings  to  (l) 
the  early  behavioral  makeup  of  the  infant  (assessed  in  project  number  M-CR- 
11);  (2)  the  pre-parental  relationship  of  the  mother  and  father  (assessed 
in  project  number  M-CR-12) j  and  (3)  the  mother's  early  experience  with  her 
own  family  (assessed  in  project  number  M-CR-12).  In  addition,  these  data 
obtained  from  the  mother-infant  study  will  be  used  to  predict  to  nursery 
school  behavior  when  these  children  are  studied  at  2^  years  of  age  (assessed 
in  project  number  M-CR-IO) .  The  research  paradigm  used  in  this  study  is 
based  on  the  procedures  employed  in  two  previous  studies,  the  Infant  saB^le 
from  the  first  cohort  of  the  Branch  longitudinal  sample,  and  Infants  from 
an  adjunct  study.  The  previous  work  facilitated  conceptual  and  methodological 
refinements,  provided  an  empirical  baseline  for  the  behavioral  output  of 
mother  and  infant,  and  led  us  to  an  understanding  and  identification  of 
relevant  dimensions  in  the  mother-infant  interaction.  This  study  incorporates 
what  was  learned  from  our  work  with  the  previous  samples.  In  addition  to 
achieving  the  above  objectives,  this  study  will  permit  us  to  test  some  of.  the 
previous  empirical  findings  as  hypotheses  and  to  determine  the  degree  to 
which  those  earlier  findings  can  be  replicated  with  a  much  larger  sample. 
Some  of  the  major  relationships  we  are  investigating  are  the  relative 
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contribution  of  the  state  of  the  infant  and  the  predisposition  of  the  Bother 
to  be  responsive  as  determinants  of  maternal  contact,  the  background  stimu- 
lation in  the  home  and  the  specific  use  of  stimulation  by  the  mother  to 
modulate  or  facilitate  the  functioning  of  the  infant,  the  extent  to  which  con- 
tingent maternal  responses  are  associated  with  the  infant's  responsiveness 
and  interest  in  social  reinforcers,  and  sex  differences  in  maternal  treatment 
and  infant  characteristics. 

Methods  Employed; 

The  eventual  sample  will  consist  of  l60  mother-infant  combinations  from 
the  second  cohort  of  the  Branch   longitudinal  program.  The  early  part  of 
this  year  was  devoted  to  pretesting  procedures.  The  sample  consists  of 
primiparous  HBDthers  and  their  infants.  These  women  are  being  interviewed 
and  administered  questionnaires  toward  the  end  of  the  pregnancy.  When  the 
infant  is  three  months  of  age,  two  six -hour  naturalistic  observations  in- 
volving the  mother  and  infant  are  conducted  in  the  home.  Approximately  two 
weeks  after  the  completion  of  the  second  home  observation,  the  child  and 
the  mother  are  studied  at  the  Child  Research  Branch.  At  this  time  the  mother 
is  again  interviewed  and  completes  questionnaires  while  the  infant  is  admin- 
istered a  series  of  experimental  procedures  in  a  laboratory  setting.  The 
primary  procedures  administered  to  the  infant  involve  responsiveness  to 
social  reinforcement  and  social-visual  interest  behavior. 

Pregnancy  phase:  The  expectant  mother  is  interviewed  at  the  Child  Research 
Branch.  A  standard  interview  schedule  is  followed  and  deals  with  her  feelings 
of  well-being;  concerns  and  attitudes  about  the  pregnancy;  expectations  about 
maternal  functioning;  apprehensions;  investment  in  being  a  mother;  experience, 
interest,  and  pleasure  in  caring  for  infants;  identification  and  affectional 
patterns  with  her  own  parents;  affectional  behavior  and  sexual  adjustment  in 
the  marriage;  the  degree  of  coping  she  exhibits,  and  her  achievement  orien- 
tation toward  the  birth  of  the  child;  the  amount  and  type  of  contact  the 
mother  will  seek  with  her  infant;  the  degree  to  which  her  maternal  behavior 
will  be  influenced  by  the  infant's  state  or  her  own  predisposition  to  be 
responsive;  the  amount  and  type  of  stimulation  she  is  likely  to  mediate, 
both  directly  and  indirectly,  in  relating  to  and  soothing  her  infant,  the 
degree  to  which  such  factors  as  sexual  satisfaction  from  the  marriage  and 
identification  with  her  respective  parents  will  relate  to  her  maternal 
functioning;  which  aspects  of  her  personality  will  be  predictive  of  how  con- 
tingent she  is  in  responding  to  her  infant.  The  pregnancy  interviews  are 
being  used  for  rating  35  global  variables  relevant  to  the  dimensions  and 
issues  we  are  studying.  Inter-rater  reliabilities  for  most  of  these  variables 
were  obtained  during,  the  course  of  a  previous  study  (M-CR-I8)  and  were  highly 
satisfactory.  After  the  interviews  are  completed  the  subjects  are  admin- 
istered Schaefer's  Pregnancy  Research  Questionnaire  and  a  brief  scale  measuring 
reactivity  to  aversive  auditory  stimulation.  This  latter  scale  was  developed 
over  the  past  two  years  in  the  Section  and  is  aimed  at  assessing  a  prospective 
mother's  threshold  for  tolerating  the  aversive  aspects  of  the  infant's  cry. 
The  questionnaires  developed  by  Schaefer  are  designed  to  assess  symptoms  and 
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attitudes  associated  with  pregnancy  and  maternal  functioning  and  to  a  great 
extent  appear  to  overlap  with  the  content  of  the  interviews.  In  a  previous 
study  (M-CR-18)  the  scales  derived  from  these  questionnaires  were  found  to 
have  average  correlations  of  about  .50  with  interview  ratings  dealing  with 
the  same  overall  content.  We  plan  eventually  to  combine  scores  derived 
from  the  interviews  and  the  questionnaires  in  order  to  generate  more  cross- 
method  predictors  of  later  maternal  functioning. 

Post-natal  phase  (naturalistic  observation) ;  Two  six-hour  naturalistic 
observations  are  conducted  in  the  home  when  the  infant  is  three  months  of 
age.  The  observations  start  at  9:00  a.m.  and  last  to  3:00  in  the  afternoon 
and  occur  on  two  non-consecutive  days,  within  a  week.  A  modified  time 
sampling  procedure  is  used  for  coding  the  observational  data.  The  time 
sampled  variables  include  both  maternal  and  infant  behaviors.  The  infant 
variables  deal  almost  exclusively  with  the  state  of  the  organism  (asleep, 
awake,  crying,  etc.).  The  maternal  variables  pertain  to  caretaking  activities 
(feeding,  burping,  diapering,  etc.),  contact  (holding  or  attending  the 
infant),  stimulation  of  the  infant  (visual,  tactile,  auditory  and  motion)  and 
social-affectionate  behaviors.  For  each  minute  of  the  observation  the  observer 
places  a  check  in  a  column  opposite  a  listing  of  the  coded  behaviors  for  each 
of  the  behaviors  that  occurred  in  that  particular  minute.  No  behavior  can 
be  coded  more  than  once  for  any  minute. 

Rather  than  attempt  to  recover  sequences  of  mother-infant  interactions 
from  discrete  observed  events,  a  number  of  variables  were  developed  which 
reflected  specific  sequences  within  themselves.  Such  variables  tended  to 
relate  strongly  to  external  criteria.  Also,  it  is  proven  to  be  much  more 
efficient  to  code  interactional  variables  directly  than  to  attempt  to  derive 
them  from  sequential  patterns.  Some  examples  of  the  inteiractional  variables 
used  in  the  coding  of  the  home  observations  are  infant  resists  cuddling,  mother 
vocalizes  to  infant's  smile,  and  reciprocal  eye-to-eye  contact  between  mother 
and  the  infant. 

Because  of  our  interest  in  the  mother's  response  to  the  cry  we  make  a 
more  detailed  analysis  of  these  behaviors  than  is  allowed  by  our  time  sampling 
procedure.  When  the  inftint  begins  to  cry,  two  stop  watches  are  started,  one 
to  record  the  duration  of  the  cry  and  the  other  to  record  the  latency  of  any 
maternal  behavior  associated  with  approaching  and  soothing  a  crying  infant. 
From  this  procedure  we  hope  to  establish  maternal  behaviors  that  are  effective 
in  quieting  different  infants  as  well  as  determine  the  responsiveness  of  the 
mother. 

Because  of  the  increasing  recognition  of  the  theoretical  importance  of 
early  stimulation  and  empirical  evidence  from  our  previous  research  on  the 
significance  of  stimulation  for  the  mother-infant  relationship,  we  are  giving 
special  attention  to  the  coding  and  refinement  of  measures  pertaining  to  the 
degree  and  type  of  stimulation  experienced  by  the  infant  during  the  home  ob- 
servations. In  addition  to  coding  within  the  time  sampling  schema  the 
frequency  with  'srtiich  the  mother  initiates  and  provides  various  types  of 
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stimulation,  the  observer  takes  a  minimum  of  six  readings,  distributed  over 
the  course  of  the  observation,  with  both  a  light  meter  and  a  sovind  meter  in 
the  inmjediate  vicinity  of  the  infant.  This  provides  us  with  information 
concerning  the  overall  backgroimd  stimulation  to  ^frtiich  the  infant  is  exposed 
as  well  as  the  specific  forms  of  stimulation  mediated  by  the  mother  trtiile 
interacting  with  the  infant. 

In  addition  to  the  behavioral  codings,  the  observers  make  global  ratings 
for  a  numiber  of  variables  or  dimensions  of  mother  and  infant  functioning 
that  cannot  be  otherwise  derived  from  specific  behavioral  codings.  Some 
exanrples  of  these  variables  are  Degree  of  Pleasure  in  Maternal  Role,  Affection- 
ate Speech,  Maternal  Adeptness,  Maternal  Modulation  of  Stimulation,  Mother 
As  a  Source  of  Stimulation,  Degree  of  Restraint  and  Confinement  (swaddling) 
by  Infant's  Clothes  and  Bedding,  Activity  in  the  Home,  and  Degree  of  Muscular 
Tonus  Exhibited  by  Infant. 

Some  data  is  obtained  during  the  home  observations  to  assist  in  deter- 
mining the  stability  of  some  of  the  measures  made  of  the  infant  at  the  new- 
bom  stage  (M-CR-11).  These  involve  counts  of  infant's  respirations  for 
four  one -minute  periods  during  deep  sleep  and  the  coding  of  the  frequency 
of  prone  head  responses. 

Prior  to  the  first  home  observation,  the  observer  makes  a  brief  intro- 
ductory visit  to  the  home  in  order  to  structure  the  observational  procedures 
for  the  mother,  establish  rapport  with  her,  and  assist  in  working  out  any 
discomfort  she  may  experience  from  having  an  observer  present  in  the  home, 
so  that  the  actual  observations  can  proceed  as  naturally  as  possible.  Inter- 
spersed through  the  regular  data  collection  situations  the  observers  go 
out  in  pairs  and  make  one  to  three  hour  reliability  observations.  After  the 
reliability  data  for  both  the  behavioral  codings  and  ratings  is  recorded, 
the  observers  review  their  respective  records  in  order  to  determine  and 
correct  any  idiosyncratic  biases  that  might  be  developing  over  time.  This 
procedvire  of  staggering  the  reliabilitity  studies  and  continuously  monitoring 
the  alignment  in  the  observers'  ratings  and  codes  is  necessary  to  correct 
for  the  individual  drifting  that  could  so  easily  occur  over  the  two  to  three 
year  data  collection  period  of  the  study. 

Postnatal  phase  (experimental  study) :  The  mother  and  infant  are  studied 
at  the  Child  Research  Branch  approximately  two  weeks  after  the  second  three - 
month  home  observation  has  been  completed.  When  they  first  arrive,  the  mother 
is  informed  that  the  infant  will  remain  in  the  experimental  apartment  where 
he  will  intermittently  participate  in  some  studies  while  s'he  will  leave  for  a 
separate  room  with  the  interviewer  to  whom  she  talked  to  during  the  pregnancy 
phase.  The  postnatal  inteirvlew  and  questionnaires  are  quite  similar  to  those 
administered  during  the  pregnancy  phase.  The  main  difference  is  that  the 
postnatal  assessment  focuses  on  the  past  and  present  whereas  the  pregnancy 
material  was  oriented  toward  the  future.  The  strategy  is  to  determine  the 
stability  of  certain  maternal  attitudes  and  to  evaluate  how  these  attitudes 
are  modified  by  the  experience  of  having  an  infant  and  by  particular  attributes 
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of  that  infant  based  on  nevbom  and  home  observation  material.  Ratings  of 
similar  variables  assessed  from  the  pregnancy  intei-view  are  made  from  the 
post-partum  material.  The  procedures  the  infant  participates  in  involve 
assessments  in  three  general  areas:  (l)  Infant's  responsiveness  to  social 
reinforcements;  (2)  Infant's  social- visual  interest  behavior;  and  (3) 
Infant's  muscular  tone. 

The  infant's  responsiveness  to  social  reinforcement  is  assessed  by- 
measuring  the  effect  of  contingent  social  reinforcement  on  the  infant's 
vocalizations.  First,  the  amount  of  infant  vocalization  is  measured  when 
no  reinforcement  is  given,  then  the  experimenter  talks  to,  smiles  at,  and 
touches  the  infant  after  each  vocalization.  The  results  from  this  procedure 
will  be  correlated  with  the  findings  on  the  amount  of  reinforcement  the  infant 
received  in  the  home  in  order  to  assess  the  relation  between  reinforcement 
experience  and  responsiveness  to  reinforcement  in  other  situations. 

The  infant's  social- visual  interest  behavior  is  assessed  by  measuring 
the  length  of  time  the  infant  fixates  on,  vocalizes  to,  and  smiles  at  a 
series  of  five  human  faces,  differing  in  sex  and  degree  of  correspondence  to 
a  natural  full  face.  The  results  from  this  procedure  will  be  correlated 
with  the  findings  on  exposure  to  visual  and  social  stimulation  in  the  home 
in  order  to  assess  the  relation  between  home  experience  and  social  vistial 
interest. 

Infant's  muscvQar  tone  is  assessed  by  means  of  several  behavioral  measures 
and  ratings.  The  behavioral  measures  include  the  length  of  time  the  infant 
holds  head  in  prone  position,  and  the  amount  the  infant  resists  when  held 
with  both  arms  and  torso  restrained.  The  behavioral  ratings  include  strength 
of  kicks  and  thrash,  how  well  the  infant  supports  his  head  and  own  weight, 
and  ■v^ether  the  infant's  arms  and  legs  tend  to  be  flexed  or  extended.  The 
data  on  muscular  tone  relates  to  the  measures  made  of  the  infant  at  the  new- 
bom  stage. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

The  quality,  patterning,  and  style  of  the  mother's  contact  with  her 
infant  have  important  long  range  consequences  for  primary  developmental 
processes.  We  propose  that  maternal  behavior  initially  tends  to  be  under 
the  control  of  the  stimulus  and  reinforcing  conditions  provided  by  the  young 
infant.  As  the  infant  gets  older,  the  mother,  if  she  has  behaved  contingently 
toward  his  signals,  gradually  acquires  reinforcement  value  which,  in  turn, 
increases  her  efficacy  in  regulating  infant  behaviors.  Concurrently,  the 
earlier  control  asserted  by  the  infant  becomes  less  functional  and  diminishes. 
In  a  sense,  the  point  where  the  infant's  control  over  the  mothrr  declines  and 
the  mother's  reinforcement  value  emerges  could  be  regarded  as  the  first 
manifestation  of  socialization,  or  at  least  represent  the  initial  conditions 
favoring  social  learning.  Thvis,  at  first  the  mother  is  shaped  by  the  infant 
and  this  later  facilitates  her  shaping  the  behavior  of  the  infant.  We  would 
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say,  therefore,  that  the  infant,  through  his  ovn  temperament  contributes  to 
the  establishing  of  the  stimulus  and  reinforcement  valus  eventually  associated 
with  the  mother.  According  to  this  reasoning,  the  more  irritable  infants 
(vho  can  be  soothed)  paired  with  mothers  who  respond  in  a  contingent  manner 
to  their  signals,  siwuld  become  most  amenable  to  the  effects  of  social 
reinforcement,  and  manifest  a  higher  degree  of  attachment  behavior „ 

Proposed  Course  of  Project; 

Pretesting  of  procedures  was  carried  out  during  the  late  summer  and 
early  fall  of  I967.  Data  collection  was  initiated  in  November  of  I96T.  The 
cases  seen  are  those  bom  to  couples  studied  in  th«  carriage  project  (M~CR-12) . 
To  date,  kl  of  these  cases  have  been  studied  at  the  pregnancy  phase  and  data 
collection  has  been  completed  for  all  phases  of  the  mother-infant  study  for 
ik.     The  remainder  will  be  processed  over  the  next  few  months.  New  cases 
are  being  seen  at  the  rate  of  six  to  eight  a  month.  We  will  continue  to  add 
subjects  until  we  reach  the  desired  sample  size  of  160  cases.  We  anticipate 
completion  of  the  data  collection  for  this  second  cohort  of  the  Branch 
longitudinal  study  by  Januaiy  of  1970. 

Honors  and  Awards; 

None 

Publications ; 

Moss,  H.  A.  Early  environmental  effects:  mother-child  relations. 
Chapter  in  Perspectives  in  Child  Psychology;  Research  and  Review.  McGraw- 
Hill,  In  Press. 

Moss,  H.  A,  Discussion  of  presentation  in  atta,  "Tmeut  conference.  To 
be  published  in  book  or  monograph  form  by  the  Russell  Sage  Foundation.  In 
Prtss. 
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Project  Title:   Studies  of  the  interrelationships  of  the  nervous  and 
circulatory  systems 

Previous  Serial  Number:   Same 

Principal  Investigator:   P.  V.  Cardon,  M.D. 

Other  Investigator:   H.  S.  Mirsky,  M.D. 

Cooperating  Unit:   Clinical  Biochemistry  Laboratory,  LCS ,  NIMH 

Man  Years  (computed  for  the  12  month  period): 


Total: 

0.5 

Professional: 

0.25 

Other : 

0.25 

Project  Description: 

Objectives  :   To  study  changes  which  occur  in  the  circulatory  system  in  « , 

association  with  changes  in  various  parameters  of  central  nervous  system  jjl 

function.   To  develop  and  assess  measurement  techniques  particularly  suitable  '*? 
for  psycho-physiological  investigations. 

Methods  Employed:   Standard  techniques  for  assessing  well-known  param- 
eters of  the  circulatory  system.  Measurement  of  catechol  amines  and  their 
metabolites  in  urine. 

Major  Findings: 

A  replication  of  a  prior  study  relating  circulatory  parameters  to 
catechol  amine  excretion  was  completed.   Several  of  the  statistically  highly 
significant  correlations  found  in  the  first  study  were  not  found  in  the 
second.  However,  the  previously  found  negative  relation  between  duration  of 
the  pre-ejection  phase  of  ventricular  systole  and  urinary  excretion  of  free 
epinephrine  was  confirmed,  and  may  be  regarded  as  established. 

It  may  be  of  practical  importance  that  the  demonstrable  correlations 
between  excretion  rates  and  the  various  circulatory  system  rate  indices 
involve  in  all  instances  the  free  amines,  epinephrine  and  norepinephrine. 
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rather  than  any  of  their  metabolites.   Excretion  rates  of  free  amines,  then, 
may  be  more  closely  associated  with  the  effects  which  sjraipatho-adrenal 
activity  have  on  the  various  receptors  than  are  excretion  rates  of  the  much 
more  abundant  metabolites.   The  free  amines  can  be  measured  relatively 
economically  and  are  either  unaffected  by  diet  or  affected  only  by  factors 
which  are  readily  controlled  (caffeine,  nicotine).   Study  of  out-patient 
subjects  leading  their  usual  lives,  and  inferences  as  to  the  physiological 
states  existing  at  observed  rates  of  free  amine  excretion,  thus  appears  to 
be  practical  and  defensible. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
The  possible  relevance  of  states  of  long-term  hyper-  or  hypo-function  of  the 
sympatho-adrenal  system  to  many  clinical  syndromes  has  been  a  matter  of 
speculation  and  inference  for  years.   Urinary  excretion  rate  of  free  catechol 
amines  may  emerge  as  a  useful  central  variable  around  which  physiological  and 
psychological  variables  can  be  shown  to  cluster  in  predictable  ways.   This 
may  contribute  to  understanding  and  treatment  of  affective  disorders,  "psycho- 
genic" fatigue  states,  and  circulatory  disorders,  particularly  primary  hyper- 
tension and  coronary  artery  disease. 

Proposed  Course :   Extension  of  types  of  subjects  studied  to  include  more 
subjects  with  affective  disorders  and  the  "psychogenic"  fatigue  states; 
inclusion  of  oxygen  consumption,  glucose  utilization,  and  serum  lipid  levels 
among  physiological  variables  measured. 

Honors  and  Awards :  None 

Publications:  None 
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Project  Title:   Studies  in  regional  cerebral  circulation  and 
metabolism. 

Principal  Investigator:   Charles  Kennedy 

Other  Investigators:   Louis  Sokolof f ,  Thomas  Cadman,  Jane  Jehle 

Cooperating  Units:   Department  of  Neurology  and  Pediatrics, 

School  of  Medicine,  University  of  Pennsylvania. 

Man  Years : 

Total:  2.50 
Professional:  1.25 
Other:  1,25 

Project  Description: 

Objectives :   To  develop  technique  for  the  study  of  regional 
circulation  and  energy  metabolism  within  the  brain  and  to  examine 
these  functions  in  various  physiological  states,  particularly  the 
normal  pattern  of  development  from  birth  to  maturity  and  the 
influence  of  ambient  oxygen  tension  on  the  process  of  development. 

Methods  Employed: 

1.  Regional  circulation  is  measured  by  means  of  an  auto- 
radiographic technique  previously  developed  in  this  laboratory. 
This  has  been  modified  so  as  to  be  suitable  to  the  study  of  the 
neonatal  dog  and  kitten  where  limits  are  placed  on  the  total 
amount  of  blood  which  may  be  taken  for  sampling. 

2.  By  employing  iodinated  (I131)  albumen  for  separate  auto- 
radiograms  blood  volume  of  the  brain  is  measured.   This  is  of 
interest  during  the  period  of  maturation  when  the  capillary  bed  of 
the  brain  is  increasing  rapidly. 

Major  Findings: 

1.   The  quantitative  method  for  measuring  regional  blood  flow 
has  been  successfully  adapted  to  the  neonate  (Beagle  puppy)  and 
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normal  values  tabulated  for  50  different  structures. 

2.  Compared  to  findings  in  adults  of  a  number  of  other 
species,  the  values  for  blood  flow  per  unit  weight  of  brain 
obtained  throughout  the  cortex  are  much  lower  in  the  neonate. 
In  contrast,  white  matter  of  the  neonate  was  found  to  have 
perfusion  rates  3-4  times  that  obtained  in  the  adult.   Preliminary 
studies  in  the  adult  dog,  not  reported  elsewhere  to  date,  have 
been  carried  out  in  which  the  relative  perfusion  rates  in  dif- 
ferent cerebral  structures  are  comparable  to  that  of  the  cat  and 
monkey. 

3.  Puppies  exposed  to  80-90%  oxygen  for  7-9  days  in  the 
first  two  weeks  of  life  were  found  to  have  a  reduction  in  blood 
flow  to  nearly  all  cerebral  structures  compared  to  that  of  the 
litter  mate  control.   This  was  qualitatively  different  from  the 
well  known  response  in  all  other  age  groups  (mild  vasoconstric- 
tion) in  that  it  was  observed  2-5  days  after  removal  from  the 
hyperoxic  environment.   From  experiments  carried  out  by  others 

it  is  inferred  that  this  is  due  to  an  effect  on  capillary  growth, 
but  this  hypothesis  is  to  be  tested  by  1)  detailed  histologic 
study  and  2)  measurements  of  blood  volume  of  the  brain  using 
iodinated  serum  albumen. 

4.  The  most  marked  and  consistent  reductions  in  blood  flow, 
following  exposure  of  the  neonate  to  hyperoxia,  were  found  in 

1)  the  primary  visual,  auditory  and  sensory  cortices  and  2)  in 
the  white  matter  of  the  spinal  cord.   The  cortical  regions 
mentioned  are  known  to  be  in  a  selectively  rapid  state  of 
maturation  such  that  an  inhibitory  action  of  oxygen  would  be 
expected  to  be  most  noticeable  here.   The  same  may  be  true  in 
the  white  matter  of  the  spinal  cord  which  is  undergoing  myelina- 
tion  at  this  time. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute :   Earlier  studies  in  this  laboratory  have  indicated  a 
significant  relationship  between  local  perfusion  and  functional 
activity.   The  present  work  suggests  a  similar  relationship 
exists  to  state  of  maturity.   The  unexpected  finding  of  a  very 
high  perfusion  rate  of  white  matter  in  the  neonate  may  indicate 
that  the  cellular  components  associated  with  myelin  actually 
have  a  high  perfusion  rate  per  cell.   An  opposite  impression, 
inferred  from  studies  of  adults,  may  be  due  to  1)  a  dilution 
effect  of  amorphous,  avascular  myelin  or  2)  a  much  lower  meta- 
bolic rate  and  vascular  supply  of  mature  myelin  than  is  the 
case  during  rapid  myelin  formation. 

Until  the  present  study,  an  effect  of  hyperoxia  in  causing 
an  developmental  angiopathy  was  thought  to  be  limited  to  the 
retina.   The  disease  retrolental  fibroplasia  (RLF) ,  resulting 
from  neonatal  hyperoxia,  is  a  cause  of  blindness  in  some  10,000 
Americans  alone  and  is  known  to  be  associated  with  a  high 
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incidence  of  mental  retardation  (Williams,  Cohen,  Silverman)  and 
frequently  with  personality  disturbances  akin  to  autism  (Keeler, 
Rimland).   The  similarities  of  the  retinal  vessels  with  respect 
to  embryology,  physiology  and  pharmacologic  responses  has  long 
led   to  the  speculation  that  the  retinal  response  to  hyperoxia 
(RLF)  had  its  counterpart  in  the  brain.   This  has  never  been 
demonstrated  by  routine  histologic  techniques  although  some 
suggestion  in  aberrant  capillary  growth  was  found  in  india-ink 
injection  studies  (Gyllensten) .   The  present  study  is  in  support 
of  this  reasonable  hypothesis  and  has  implications  to  the  possible 
pathogenesis  of  certain  mental  disorders.   It  remains  to  be 
determined  whether  or  not  the  functional  abnormality  in  blood 
flow  is  reversible,  whether  or  not  it  is  associated  with  any 
abnormality  in  CNS  activity,  and  whether  there  is  any  effect  on 
brain  growth. 

Proposed  Course  of  the  Project:   In  the  coming  year,  addi- 
tional  data  will  be  obtained  throughout  the  maturational  period. 
The  effect  of  hyperoxia  will  be  further  observed  as  indicated 
above  and  special  attention  will  be  paid  to  its  effect  on  myelin 
formation  as  judged  1)  histologically  and  2)  by  neurochemical 
techniques.   It  is  hoped  to  be  able  to  utilize  neurophysiologic 
methods  in  a  further  assessment  of  neonatal  hyperoxia  on  maturing 
neuronal  activity. 

Honors  and  Awards :   None 

Publications : 

Kennedy,  D. ,  Cadman,  T. ,  Jehle,  J.  and  Sokoloff,  L. : 
The  effect  of  hyperoxia  on  the  cerebral  vasculature 
of  the  neonate.   Pediat.  Res.  (in  press). 
(Presented  at  the  Society  for  Pediatric  Research, 
Atlantic  City,  May  3,  1968.) 

Kety,  S.  S. :   Relationship  between  energy  metabolism  of 
the  brain  and  functional  activity.   Res.  Publ.  Ass.  Res. 
Nerv.  Ment.  Pis.  45:  39-45,  1967. 

Reivich,  M.  and  Glowinski.  J.:  An  autoradiographic  study 
of  the  distribution  of  C-^'*-norepinephrine  in  the  brain  of 
the  rat.   Brain  90:  633-646,  Sept.  1967. 

Reivich,  M. ,  Isaacs,  G. ,  Evarts ,  E.  and  Kety,  S. : 
Regional  cerebral  blood  flow  during  REM  and  slow  wave 
sleep.   Trans.  Amer.  Neurol.  Ass.  92:  70-71,  1967. 

Reivich,  M.  ,  Isaacs,  G. ,  Evarts,  E.  and  Kety,  S. :   The 
effect  of  slow  wave  sleep  and  REM  sleep  on  regional 
cerebral  blood  flow  in  cats.   J.  Neurochem.  15:  301-306, 
Apr.  1968. 
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Serial  No.  M-CS-0C(C)-12 

1.  Laboratory  of  Clinical  Science 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   The  incidence  and  characteristics  of  mental 

illness  in  the  families  of  adopted  schizophrenics. 

Principal  Investigator:   Seymour  S.  Kety 

Other  Investigators:   David  Rosenthal,  Paul  H.  Wender ,  and 

Fini  Schulsinger 

Cooperating  Units:  Laboratory  of  Psychology,  National  Institute 
of  Mental  Health;  Psychological  Institute  of 
the  Kommunehospitalet  and  Institute  of  Human 
Genetics,  Copenhagen. 

Man  Years : 

Total:  1.5 

Professional:   1.0 
Other:         0,5 

Project  Description: 

Objectives :   To  obtain  evidence  bearing  on  the  relative 
weighting  of  genetic  and  experiential  factors  in  the  etiology 
and  pathogenesis  of  schizophrenia  by  determining  the  incidence 
of  mental  illness  and  especially  of  schizophrenia  in  the  biolog- 
ical and  adoptive  families  of  schizophrenic  individuals  who  were 
adopted  at  an  early  age  by  families  not  biologically  related  to 
them. 

Methods  Employed:   Because  of  the  extensive  records  of 
genealogy,  adoption,  and  mental  illness  which  have  been  made 
available  to  this  project  in  Copenhagen,  this  study  is  in  large 
part  being  conducted  there  with  the  necessary  work  being  carried 
out  under  a  contract  with  the  Psychological  Institute  at  the 
Kommunehospitalet. 

1.   From  the  records  in  the  archives  of  the  State  Depart- 
ment of  Justice  the  name  of  every  individual  adopted  in  Copenhagen 
between  the  years  1927  and  1947  is  obtained  along  with  the  names 
of  the  adopting  parents,  the  biological  mother,  and  in  practically 
all  instances  the  putative  father. 
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2.  After  eliminating  those  adoptions  by  individuals  bio- 
logically related  to  the  child,  a  search  is  made  of  the  appro- 
priate records  in  the  Institute  of  Human  Genetics  and  in  certain 
other  repositories  of  information  on  psychiatric  diagnoses  for 
any  psychiatric  diagnosis  which  has  been  made  upon  any  of  the 
adopted  children,  their  adopting  or  biological  parents. 

3.  By  a  technique  of  duplicate,  independent  evaluation  of 
the  psychiatric  records  a  sample  of  adopted  children  is  obtained 
in  which  a  clear-cut  diagnosis  of  schizophrenia  is  tenable.   These 
are  designated  the  index  cases  and  an  equal  number  of  matched 
controls  are  selected  among  the  adopted  children  in  whom  there 
has  been  no  evidence  of  psychiatric  illness. 

4.  The  same  diagnostic  procedure  is  followed  for  the 
psychiatric  records  of  the  biological  and  adopting  parents, 
siblings  and  half -siblings  of  the  index  cases  and  the  controls 
in  which  a  psychiatric  diagnosis  has  ever  been  made.   The  deter- 
mination of  diagnosis  in  the  case  of  any  of  these  family  members 
will  be  made  objectively  on  the  basis  of  the  psychiatric  record 
alone  and  without  knowledge  on  the  part  of  the  evaluator  of 
whether  the  individual  is  a  biological  or  a  foster  parent  of  an 
index  case  or  a  control. 

5.  The  incidence  of  schizophrenia  and  other  diagnostic 
categories  will  be  computed  for  the  biological  and  adoptive 
families  of  the  index  cases  and  of  the  controls. 

Major  Findings:   The  collection  of  the  data  indicated  above 
has  been  completed.   A  sample  of  5500  adoptions  has  been  selected 
and  the  necessary  information  regarding  family  members  obtained. 
A  total  of  33  of  these  have  on  subsequent  search  been  found  in 
whom  a  diagnosis  of  schizophrenia  or  highly  probable  schizophrenia 
can  be  established,  and  a  corresponding  number  of  controls  has 
been  selected.   In  addition,  12  questionable  schizophrenic  and 
6  manic  depressive  probands  and  their  controls  have  been  selected. 
The  search  for  psychiatric  illness  in  the  biological  and  adoptive 
relatives  of  the  probands  is  now  complete.   Ninety- two  cases  have 
been  found,  their  records  abstracted  and  translated  and  a  diag- 
nosis made.   Following  the  blind  diagnoses,  the  code  was  broken 
and  the  diagnosed  relatives  identified  as  biological  or  adoptive 
relatives  of  index  cases  or  controls. 

The  major  findings  are  two:   (1)  That  there  was  a  statis- 
tically significant  increased  prevalence  of  schizophrenia  or 
probable  schizophrenia  only  among  the  biological  relatives  of  the 
index  cases.   This  is  a  finding  consistent  with  the  biological — 
not  the  psychological — mechanism  of  transmission.   (2)  That,  in 
addition  to  schizophrenia,  there  was  a  statistically  significant 
increased  prevalence  of  psychopathy,  character  disorder  and 
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inadequate  personality  only  among  the  biological  relatives  of  the 
index  cases.   The  finding  suggests  a)  that  not  only  is  there  a 
genetic  component  in  the  transmission  of  schizophrenia  but  in 
these  other  psychiatric  disorders  as  well,  and  b)  that  there  is 
a  genetic  relatedness  between  the  schizophrenia  syndrome  and 
these  other  psychiatric  disorders. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute:   The  problem  of  nature : nurture  relationship  has  had 
no  defxnitive  answer  in  the  case  of  schizophrenia  despite  con- 
siderable research  and  much  speculation.   The  high  concordance 
rate  for  schizophrenia  in  monozygotic  twins,  reported  in  exten- 
sive studies  by  Kallmann  and  by  Slater,  have  recently  been  brought 
into  serious  question  by  studies  in  which  the  concordance  was  not 
significantly  greater  in  monozygotic  than  in  dizygotic  twins. 
Objective  and  definitive  information  leading  to  a  more  valid 
assessment  of  the  relative  roles  of  genetic  and  experiential 
factors  and  of  the  interaction  between  them  in  the  etiology  and 
pathogenesis  of  this  disorder  would  be  invaluable  in  terms  of 
the  emphasis  to  be  placed  upon  biological  and  experiential 
factors  in  future  research  and  in  the  prevention  and  therapy  of 
the  disorder. 

Proposed  Course  of  the  Project:   This  stage  of  the  project 
is  now  completed.   Fvirther  work,  expanding  the  data,  is  being 
conducted  by  Dr.  Kety,  now  at  the  Massachusetts  General  Hospital, 
with  Drs.  Rosenthal,  Schulsinger  and  Wender  continuing  to  function 
as  consultants.   In  this  expansion,  all  the  biological  and 
adoptive  relatives  of  the  index  and  control  cases  are  being 
personally  contacted  and  interviewed.   These  more  detailed  studies 
will  hopefully  allow  a  more  accurate  assessment  of  the  prevalence, 
type  and  genetic  relationships  between  schizophrenia  and  the  other 
apparently  related  psychiatric  disorders.   In  addition,  these 
data  may  permit  a  more  accurate  appraisal  of  the  role  of 
experiential  factors  in  the  development  of  these  disorders. 

Honors  and  Awards :   None 

Publications: 

Kety,  S.S.,  Rosenthal,  D. ,  Wender,  P.H. ,  and  Schulsinger,  F. : 
The  types  and  prevalence  of  mental  illness  in  the  biological' 
and  adoptive  families  of  adopted  schizophrenics. 
J.  Psychiat.  Res.   (in  press). 
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1.  Laboratory  of  Clinical  Science 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:  Medical  and  physiological  investigations  in  major  psychiatric 
illness 

Previous  Serial  Number:   Same 

Principal  Investigator:   P.  V.  Cardon,  M.D. 

Other  Investigators:  Kenneth  Greenspan,  M.D.,  Michael  Aranoff,  M.D., 
Harold  Mirsky,  M.D. 

Cooperating  Unit:   Clinical  Biochemistry  Laboratory,  LCS,  NIMH 

Man  Years  (computed  for  the  12 -month  period): 

Total:  3.5 
Professional:  2.5 
Other:         1.0 

Project  Description: 

Objectives :   To  study  the  physiological  concomitants  of  the  major 
psychiatric  illnesses  and  of  some  of  the  drugs  employed  in  their  treatment. 

Methods  Employed:   Patients  are  studied  longitudinally  with  reference 
to  independent  assessments  of  psychiatric  state,  before  and  during  adminis- 
tration of  therapeutically  indicated  psychotropic  drugs.  Variables  studied 
include  urinary  amines  and  their  metabolites,  indices  of  thyroid  function, 
urinary  steroid  excretion,  and  electrolyte  distribution. 

Major  Findings: 

1.  Mania.   Recovery  from  mania  during  treatment  with  lithium  carbonate 
is  accompanied  by  decreases  in  urinary  excretion  of  epinephrine,  norepineph- 
rine, and  normetanephrine .  Manic  patients  given  lithium  retain  it  to  an 
extent  which  strongly  suggests  that  it  is  concentrated  at  unidentified  loci 
and  then  excreted  as  clinical  improvement  occurs.   This  does  not  happen  when 
lithium  is  given  to  depressed  patients.   (Dr.  Greenspan) 

2.  Periodic  Catatonia.  Extensive  studies  of  a  patient  who  went  through 
several  periods  of  catatonic  illness  were  completed.  No  consistent  variations 
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in  several  indices  of  thyroid  function  could  be  demonstrated.   These  included 
utilization  rate  of  ll31  labeled  thyroxine;  blood  levels  of  PBI,  T/  by  colxann. 
To,  free  thyroxine,  TBG;  metabolic  rate.   During  sick  periods  urinary  excre- 
tion of  norpeinephrine  was  increased,  while  excretion  of  serotinin  and 
tyramine  were  decreased.   (Dr.  Mirsky) 

3.  Diurnal  Variation  in  Thyroid  Function.  As  an  outgrowth  of  questions 
raised  during  the  above  study,  fractional  uptake  of  1^^^   by  the  thyroid  has 
been  studied  at  various  times  of  day  and  night  in  nine  normal  subjects. 
Fractional  uptake  is  greater  at  night  (midnight  to  6  a.m.).   This  cannot  be 
attributed  with  confidence  to  increased  thyroid  activity  because  renal  excre- 
tion was  less  at  night.  A  minor  modification  of  the  method  of  study  will 
probably  answer  the  question.   (Drs.  Mirsky  and  Cardon) 

4.  Electrolyte  Metabolism  and  Distribution.   Dr.  Aranoff  has  begun 
studies  utilizing  Na-^^,  tritiated  water,  and  metabolic  balance  methods,  as 
well  as  measurement  of  electrolytes  in  red  cells.  Data  are  at  present 
insufficient  to  report  findings . 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
It  is  important  to  understand  as  much  as  possible  of  the  physiology  of 
psychiatric  disorders  and  of  the  effects  of  drugs  used  in  their  treatment. 

Proposed  Course :   The  recent  reorganization  of  this  Laboratory  raises 
uncertainties  at  present  as  to  just  how  primary  responsibility  for  studies 
in  this  area  will  be  distributed.   The  project  may  or  may  not  continue  under 
the  present  investigator.   Certainly  this  unit  will  continue  to  collaborate 
actively  in  the  Laboratory's  clinical  studies  in  this  area. 

Honors  and  Awards :  None 

Publication:   Greenspan,  K. :   Clinical  pharmacology  and  pending  biochemical 
questions  of  lithium  therapy.   Pis.  Nerv.  Syst.  29:  178-181, 
Mar.  1968. 
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July  1,  1967  through  June  30,  1968 

Project  Title:   Forraation,  Disposition  and  Metabolism  of  Biogenic  Amines 

Previous  Serial  Number:   Same 

Principal  Investigator:   Irwin  J.  Kopin 

Other  Investigators:   Thomas  N.  Chase,  Richard  I.  Katz,  Kenneth  R.  Krauss, 
Saul  M.  Schanberg,  Joseph  J.  Schildkraut,  Gt5ran  C. 
Sedvall  and  Virginia  K.  Weise 

Cooperating  Units:   None 

Man  Years:  Total  6.0 
Professional  4.5 
Other        1.5 

Project  Description: 

Objectives 

1.  To  determine  the  relative  importance  of  amine  synthesis  and  uptake 
from  the  circulation  in  maintaining  tissue  amine  stores  and  transmitter 
availability. 

2.  To  study  the  molecular  basis  of  norepinephrine  uptake,  binding  and 
release  of  amines  from  neurons. 

3.  To  examine  the  metabolic  fate  of  transmitters  in  brain  and  in  the 
body  with  the  objective  of  studying  synthesis. 

4.  To  study  the  relationships  of  production,  activation  and  metabolism 

of  amines  to  drug  action,  metabolic  state,  affect  and  environmental  influences. 

Methods  Employed 

1.  Pv.adioactive  amines  or  their  precursors  are  administered  to  animals 
intravenously  or  intracisternally,  and  the  amine  and  its  metabolites  are 
examined  after  varying  intervals  and/or  drug  treatments. 

2.  Isolated  perfused  organs  or  tissue  slices  (brain,  heart,  salivary 
gland,  etc.)  are  studied  in  vitro  to  determine  synthesis  rates,  release  and 
metabolism  of  biogenic  amines  using  isotopically  labeled  compounds. 
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Major  Findings 

The  rate  of  norepinephrine  synthesis  appears  to  vary  with  sympathetic 
nerve  activity.   Changes  in  synthesis  rate  are  best  estimated  by  studying 
conversion  of  labeled  tyrosine  to  the  catecholamine.   Turnover  rates,  as 
determined  by  the  decrease  in  specific  activity  of  labeled  amine  or  by  decrease 
in  endogenous  norepinephrine  after  inhibition  of  its  synthesis  may  result  in 
underestimates  of  synthesis  rates.   This  was  found  to  be  the  result  of  a  shunt 
of  newly  synthesized  norepinephrine  into  a  store  immediately  available  for 
release.   Newly  synthesized  norepinephrine  is  preferentially  released  and  is 
used  as  the  major  source  of  transmitter.   Norepinephrine  synthesis  is 
regulated  by  tyrosine  hydroxylase  activity,  which  in  turn  is  controlled  by 
intraneuronal  levels  of  free  catecholamines.  Additional  processes  influencing 
transmitter  synthesis  are  entry  of  dopamine  into  the  synaptic  vesicles  and 
activity  of  doparaine-3-hydroxylase. 

Uptake  of  norepinephrine  in  the  isolated  perfused  heart  is  dependent  upon 
sodium  ions  in  the  perfusing  solution.   The  decreased  uptake  in  the  absence  of 
sodium  ions  can  be  compensated  in  part  by  decreasing  calcium  ions.   Similar 
relationships  between  uptake  of  norepinephrine  and  excess  potassium  ions  have 
been  demonstrated.   This  provides  evidence  that  calcium  ions  are  involved  in 
the  transport  process  and  may  compete  with  sodiiim  ions  for  transfer  sites. 

The  uptake  of  norepinephrine,  serotonin  and  other  amines  in  brain  and 
heart  slices  provides  a  means  for  study  of  the  mechanism  of  their  release.   In 
a  field  of  electrical  current,  depolarization  can  be  induced  and  transmitter 
molecules  released.   Calcium  ions  appear  to  be  required  for  this  release,  and 
pentobarbital  and  chlorpromazine  diminish  release  of  norepinephrine-H3  from 
brain  as  well  as  heart  slices.   The  development  of  this  technique  provides  a 
simple  model  for  the  study  of  the  effects  of  drugs,  hormones,  ionic  composi- 
tion, etc.,  on  the  release  of  amines  during  depolarization  of  nerve  membranes 
in  the  brain  and  in  the  peripheral  organs .   Serotonin-H3  has  also  been 
released  by  electrical  field  stimulation  of  brain  slices  and  other  tissue 
slices,  and  the  effects  of  drugs  and  ions  on  the  release  mechanism  have  been 
studied.   Lithium,  an  effective  drug  in  the  treatment  of  affective  disorders 
(mania) ,  prevents  release  of  amines  and  amino  acids  from  brain  slices .   This 
effect  on  norepinephrine  release  is  reversed  by  elevating  the  concentration  of 
calcium  ions,  but  calcium  ions  do  not  counteract  the  effect  of  lithium  ions  on 
serotonin  release. 

When  amines  are  injected  into  the  cisterna  magna  of  rats,  they  are  partly 
taken  up  and  bound  at  sites  where  the  endogenous  amine  is  stored.   The  amount 
of  amine  taken  up  depends  on  the  rate  of  its  entry  into  the  tissue  versus  the 
rate  of  its  clearance  from  the  cerebrospinal  fluid.   During  nembutal 
anesthesia,  more  amine  is  bound  than  during  ether  anesthesia  or  in  the  wake 
animal.   The  metabolic  fate  and  uptake  of  norepinephrine  are  altered  by  drugs 
such  as  chlorpromazine,  imipramine,  lithium  and  reserpine.   These  alterations 
provide  insight  into  the  mechanism  of  action  of  these  psychoactive  drugs. 
Thus  desmethylimipr amine,  a  drug  effective  in  the  treatment  of  depression, 
increases  0-methylation  (indicating  the  increased  quantities  of  norepinephrine 
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are  released).   Lithium  salts,  which  are  effective  in  the  treatment  of  mania, 
increase  deamination  and  decrease  0-methylation. 

The  sulfate  conjugate  of  3-methoxy-4-hydroxyphenylglycol  has  been  shown 
to  be  a  major  metabolite  of  norepinephrine-H3  in  brain.   This  is  the  first 
conjugate  demonstrated  to  be  formed  in  brain,  and  this  mode  of  action  may  be 
important.   This  compound  has  been  identified  in  animal  and  human  cerebrospinal 
fluid. 

Following  intracisternal  injection,  release  of  amines  and  other  substances 
from  the  olfactory  bulb  of  the  rat  has  been  demonstrated  using  a  "push-pull 
cannula."  This  method  appears  to  give  nonspecific  results  since  stimulation 
results  in  alterations  of  permeability  barriers.   This  work  affects  interpre- 
tation of  other  studies  using  this  technique  which  purport  to  demonstrate 
transmitter  release. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute 

The  catecholamines  and  other  amines  play  an  important  role  in  normal 
physiology.  Alterations  in  synthesis,  activation,  inactivation  or  metabolism 
of  these  substances  may  be  reponsible  for  abnormal  clinical  states  or  may 
explain  the  mode  of  action  of  drugs.   Assessment  of  these  various  processes  is 
important  in  determining  factors  influencing  physiology,  pharmacology  and 
pathology  in  brain  as  well  as  other  organs. 

Proposed  Course  of  Project 

Continued  development  of  methods  to  quantify  synthesis  rates,  storage, 
release  and  metabolic  routes  of  the  catecholamines  in  isolated  tissues,  intact 
animals  and  man  and  study  of  these  mechanisms  of  neurohiBnor  inactivation  in 
various  clinical  states  of  autonomic  and  mental  disorders  will  be  pursued. 
Studies  on  serotonin  metabolism  and  release  in  nervous  systems  of  mammals  will 
continue. 

Honors  and  Awards: 

Drs.  Schildkraut,  Kopin,  Schanberg  and  Durell  were  awarded  the  $10,000 
first  prize  in  the  Anna-Monika  Commemorative  Fund  Thesis  Competition  for  their 
studies  on  "Norepinephrine  Metabolism  and  Psychoactive  Drugs  in  the  Endogenous 
Depressions." 

Dr.  Kopin  presented  invitational  lectures  and  seminars  on  "Neurohumoral 
Mechanisms  of  Action  of  Therapeutic  Agents"  to  the  Department  of  Biochemistry, 
Georgetown  University  School  of  Medicine  and  Dentistry  (Washington,  D.C.);  on 
"Effect  of  LSD  on  Release  of  Neurotransmitters"  to  the  Interdisciplinary 
Program  on  Brain  and  Behavior  of  the  Albert  Einstein  College  of  Medicine, 
Yeshiva  University  (Bronx,  New  York) ;  two  lectures  on  "Catecholamines"  to  the 
Department  of  Physiology,  Georgetoxm  University  School  of  Medicine  and 
Dentistry  (Washington,  D.C.);  and  on  "Studies  on  Norepinephrine  Synthesis"  to 
the  Department  of  Pharmacology,  Georgetown  University  School  of  Medicine  and 
Dentistry  (Washington,  D.C.). 
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Dr.  Kopin  was  also  invited  to  participate  in  a  one-week  workshop  at 
Vanderbilt  University  (Nashville,  Tennessee)  and  to  present  a  lecture  entitled 
"Uses  of  Isotopes  in  Clinical  Pharmacology"  to  the  Workshop  session  on 
Biochemical  Approaches  to  Clinical  Pharmacology,  June  12-15,  1967. 

Publications: 

Baldessarini,  R.J.  and  Kopin,  I.J.:   The  effect  of  drugs  on  the  release  of 

norepinephrine-H3  from  central  nervous  system  tissues  by  electrical  stimulation 

in  vitro .   J.  Pharmacol.  Exp.  Ther.  15b:31-38,  Jan.  1967. 
I 

Chase,  T.N.,  Breese,  G.R. ,  Carpenter,  D.O.,  Schanberg,  S.H.  and  Kopin,  I.J.: 
Stimulation-induced  release  of  serotonin.  Advances  Pharmacol.  6:351-364,  1963. 

Chase,  T.N.  and  Kopin,  I.J.:   Stimulus-induced  release  of  substances  from 
olfactory  bulb  using  the  push-pull  cannula.   Nature  217:466-467,  Feb.  1968. 

Horst,  W.D.,  Kopin,  I.J.  and  Ramey,  E.Pv.  :  Influence  of  sodium  and  calcium  on 
norepinephrine  uptake  by  isolated  perfused  rat  hearts.  Amer.  J_.  Physiol. ,  in 
press. 

Kopin,  I.J.:   The  adrenergic  synapse.   In  Quarton,  G.C.,  Melnechuk,  T.  and 
Schmitt,  F.O.  (Eds.):   The  Neurosciences.   New  York,  The  Rockefeller  University 
Press,  1967,  pp.  427-432. 

Kopin,  I.J.,  Breese,  G.R. ,  Krauss,  K.R.  and  Weise,  V.K. :   Selective  release  of 
newly  synthesized  norepinephrine  from  the  cat  spleen  during  sympathetic  nerve 
stimulation.   J^.  Pharmacol.  Exp.  Ther.  161:54-58,  1968. 

McDonald,  R.K.  and  Weise,  V.K. :   The  effect  of  reserpine  administration  on  VIIA 
excretion  in  man.   Proc.  Soc.  Exp.  Biol.  Med. ,  in  press. 

NybMck,  H. ,  Sedvall,  G.C.  and  Kopin,  I. J. :  Acceleration  of  dopamine  synthesis 
in  rat  brain  after  chlorpromazine.   Life  Sci.  6:2307-2313,  Nov.  1967. 

Schanberg,  S.M. ,  Schildkraut,  J.J.,  Breese,  G.R.  and  Kopin,  I.J.:  Metabolism 
of  normetanephrine-H3  in  rat  brain:   Identification  of  conjugated 
3-methoxy-4-hydroxyphenylglycol  as  the  major  metabolite.   Biochem.  Pharmacol. 
17:247-254,  Feb.  1968. 

Schanberg,  S.il. ,  Schildkraut,  J.J.  and  Kopin,  I.J.:   The  effects  of 
pentobarbital  on  the  fate  of  intracisternally  administered  norepinephrine-H3. 
J.  Pharmacol.  Exp.  Ther.  157:311-318,  Aug.  1967. 

Schildkraut,  J.J. :   Norepinephrine  metabolism  in  depressed  patients  treated 
with  imipramine.   In  Garattini,  S.  and  Dukes,  M.N.G.  (Eds.):   Anti-Depressant 
Drugs.   Amsterdam,  Excerpta  Medica  Foundation,  1967,  pp.  293-300. 
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Schildkraut,  J. J. ,  Kopin,  I.J.,  Schanberg,  S.M.  and  Durell,  J.:  Norepinephrine 
metabolism  and  psychoactive  drugs  in  the  endogenous  depressions. 
Pharmakopsychiatrie  •  Neuro-Psychopharmakologie ,  in  press. 

Schildkraut,  J.J.,  Schanberg,  S.H.,  Breese,  G.Il.  and  Kopin,  I.J.: 
Norepinephrine  metabolism  and  drugs  used  in  the  affective  disorders:  A 
possible  mechanism  of  action.   Amer.  £.  Psychiat.  124:600-608,  Nov.  1967. 

Sedvall,  G.C.,  Weise,  V.K.  and  Kopin,  I.J.:   The  rate  of  norepinephrine 
synthesis  measured  in  vivo  during  short  intervals:   Influence  of  adrenergic 
nerve  impulse  activity.   J.  Pharmacol.  Exp.  Ther.  159:274-232,  Feb.  1968. 
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Project  Description: 

Objectives 

To  determine  the  importance  of  replacement  of  normal  neurochemical 
transmitters  by  relatively  inactive  substances  in  the  mechanism  of  action  of 
drugs  or  precursors  of  these  substances,  to  study  the  possible  role  of  these 
substitute  transmitters  in  disease  states  and  to  investigate  the  mechanism  of 
transduction  of  the  nerve  impulse  into  transmitter  release. 

Methods  Employed 

1.  Fvadioactively  labeled  substances  which  are  known  or  thought  to 
accumulate  in  sympathetic  nerves  are  synthesized  and  purified. 

2.  The  uptake  of  these  substances  by  brain  or  heart  slices  or  by  intact 
and  chronically  denervated  salivary  glands  is  examined,  their  subcellular 
distribution  in  the  heart,  salivary  gland  or  brain  is  determined  and  the 
influence  of  drugs  kno\m  to  affect  norepinephrine  binding  are  studied.   The 
release  by  sympathetic  nerve  stimulation  is  tested  in  the  isolated  perfused 
spleen  of  cats  or  in  electrically  stimulated  tissue  slices. 

I-Iajor  Findings 

1.   There  are  a  number  of  phenylethylamlne  derivatives  which  can  replace 
norepinephrine  in  the  sympathetic  nerve  endings.   These  amines  are  bound  to 
the  same  subcellular  particles  as  norepinephrine,  are  not  taken  up  in 
chronically  denervated  salivary  glands  (hence  must  be  taken  up  in  the  nerve 
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endings)  and  are  released  by  the  same  drugs  which  release  norepinephrine  by 
nerve  stimulation.   The  relevance  of  this  to  the  sympathetic  blockade  induced 
by  a  variety  of  drugs  is  being  studied.   These  substances  appear  to  be  active 
in  brain  as  well  as  in  peripheral  adrenergic  neurons. 

2.   Bretylium,  a  drug  which  accumulates  in  the  sympathetic  nerves  and 
blocks  release  of  norepinephrine  by  the  nerve  impulse,  has  been  shown  to  be 
released  by  nerve  stimulation  but  not  by  acetylcholine.   It  is  not,  however, 
a  typical  false  neurochemical  transmitter  since  it  is  not  released  by 
acetylcholine  and  is  not  bound  in  norepinephrine  storage  vesicles.   These 
results  suggest  that  bretylium  may  replace  a  substance  intermediate  between 
the  arrival  of  the  nerve  impulse  and  the  release  of  norepinephrine  (possibly 
acetylcholine) . 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute 

An  understanding  of  the  mechanisms  for  binding  and  release  of 
catecholamines  is  basic  to  a  meaningful  hypothesis  of  the  events  related  to 
the  activation  of  transmitters  and  synaptic  transmission.   Tlie  fact  that  a 
number  of  inactive  substances  chemically  related  to  norepinephrine  may  replace 
it  provides  a  means  for  modulating  the  effects  of  nerve  stimulation.   Drugs 
such  as  the  monoamine  oxidase  inhibitors,  a-methyldopa,  etc.,  may  result  in 
accumulation  of  flase  transmitters  and  exert  their  effects  indirectly.   It  is 
possible  that  in  disease  states,  endogenously  formed  "false  transmitters"  may 
reduce  effectiveness  of  certain  nervous  pathways.   Other  steps  in  the  transduc- 
tion of  the  nerve  impulse  to  transmitter  release  may  also  be  affected  (as  with 
bretylium) . 

Proposed  Course  of  Project 

Further  investigations  of  the  stoichiometry  of  replacement  of 
norepinephrine  by  false  transmitters,  of  intermediate  processes  between  arrival 
of  the  nerve  impulse  and  transmitter  release  and  a  search  for  cholinergic  false 
transmitters  are  planned.   The  possible  existence  of  other  molecular  substi- 
tutes (hormones,  etc.)  will  also  be  investigated.   Studies  on  the  possible  role 
of  false  transmitters  in  drug  action  in  man  are  planned. 

Honors  and  Awards: 

Dr.  Kopin  presented  invitational  lectures  and  seminars  on  "False 
Transmitters"  to  the  Neurobiology  Program  of  the  University  of  North  Carolina 
(Chapel  Hill,  North  Carolina);  on  "Non-Cholinergic  Transmission  and  Modulation'' 
to  the  Medical  Science  Lecture  Series  group  of  the  University  of  North  Carolina 
School  of  Medicine  (Chapel  Hill,  North  Carolina) ;  and  on  "False  Adrenergic 
Transmitters"  to  the  Chemical  Biology  Seminar  Program  of  the  Kansas  University 
Department  of  Medicinal  Chemistry  (Lawrence,  Kansas) . 
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Pharmacol. ,  in  press . 
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Project  Description: 

Objectives  :   The  work  in  the  Section  on  Physiology  is  aimed  at  under- 
standing how  the  major  motor  centers  of  the  brain  control  the  muscles:  we 
are  trying  to  find  out  how  our  brains  function  when  we  carry  out  willed  move- 
ments. More  specifically,  we  seek  to  discover  what  areas  of  the  brain  initi- 
ate the  movement,  what  areas  control  and  regulate  the  movement,  and  how  these 
areas  for  initiation  and  control  are  interrelated. 

Methods  Employed:   The  project  involves  the  application  of  a  new  tech- 
nique to  the  problem  of  finding  out  how  the  brain  initiates  and  controls 
movement.   The  technique  involves  the  use  of  microelectrodes  to  record  the 
activity  of  individual  neurons  during  natural,  voluntary  movement  in  the 
monkey.   This  use  of  the  technique  of  single  unit  analysis  in  relation  to 
voluntary  movement  is  analogous  to  the  long-established  use  of  single  unit 
analysis  in  determining  how  the  brain  receives  and  elaborates  its  sensory 
input.   The  analysis  of  single  cells  in  relation  to  afferent  input  was  begun 
by  Adrian  a  number  of  decades  ago  and  has  now  been  widely  applied  in  studies 
of  the  central  nervous  system's  role  in  sensation.   The  technique  of  single 
unit  analysis  has  not  previously  been  applied  to  studies  of  normal  movement 
because  until  recently  it  has  not  been  possible  to  record  the  activity  of 
individual  neurons  in  unanesthetized  moving  animals;  we  have  now  worked  out 
two  sets  of  techniques  which  make  it  feasible  to  obtain  such  recordings. 
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The  first  of  these  methods  involves  training  monkeys  to  make  highly 
skilled  hand  movements.   It  takes  quite  a  while  for  monkeys  to  learn  to  make 
these  movements,  and  it  has  therefore  been  necessary  to  work  out  automated 
training  systems,  such  that  monkeys  are  able  to  learn  their  tasks  without  the 
consumption  of  time  on  the  part  of  the  Section's  staff.   These  automated 
methods  involve  placing  certain  manually  operated  devices  (the  devices  are 
operated  by  the  monkey)  on  the  home  cage  of  the  monkey,  connecting  the  output 
of  these  devices  to  digitally  programmed  training  machines,  and  having  these 
machines  automatically  dispense  a  fruit  juice  reward  to  the  monkey  when  the 
movements  of  the  manually  operated  device  have  met  the  requirements  of  the 
experimental  situation.   This  general  approach  has  been  used  to  train  monkeys 
to  make  fast  and  slow  wrist  movements,  to  make  movements  of  the  index  fingers, 
to  make  eye  movements,  to  make  very  rapid  alternating  shoulder  movements,  etc. 
When  monkeys  have  been  thoroughly  trained  they  are  ready  for  the  second  stage 
of  the  experiment,  which  involves  placement  of  a  chamber  on  the  skull,  this 
chamber  supporting  a  microelectrode  positioner  which  allows  insertion  of  a 
microelectrode  into  the  brain  and  permits  the  recording  of  single  neuron 
activity. 

The  single  unit  recording  itself  constitutes  the  second  major  methodo- 
logical area  of  this  project.   Over  the  years  techniques  for  such  recording 
have  been  refined,  and  this  refinement  has  led  to  increasingly  productive 
recordings.   Studies  in  trained  animals  demand  that  the  recording  techniques 
be  highly  reliable,  since  the  experimental  animals  must  be  trained  for  a 
number  of  months  and  are  quite  valuable.   Thus,  it  would  be  very  wasteful  if 
a  subject  that  had  been  trained  for  a  number  of  months  was  unproductive  of 
valid  experimental  results  because  recording  techniques  did  not  provide  a  high 
yield  of  good  records  on  the  activity  of  individual  neurons.   Thus,  much  of 
the  work  of  the  technical  staff  in  the  Section  is  devoted  to  fabrication  of 
high  quality  microelectrodes  and  to  other  measures  which  insure  excellence  of 
recordings  during  experimental  sessions.   The  success  of  our  technical  devel- 
opment in  these  areas  is  in  large  part  due  to  the  high  degree  of  skill  and 
cooperation  in  the  NIH  Instrumentation  Division. 

Major  Findings: 

1.   The  Precentral  Motor  Cortex.   In  the  past  year  the  Section's  work  on 
the  precentral  motor  cortex  has  been  directed  towards  discovering  what  aspects 
of  movement  are  represented  in  the  discharge  patterns  of  precentral  motor 
cortex  neurons.   This  work  aims  at  achieving  an  understanding  of  the  coding  of 
the  output  information  which  passes  from  the  precentral  motor  cortex  to  the 
spinal  cord.   At  the  outset  it  seemed  that  one  of  the  most  basic  questions 
which  needed  to  be  naswered  was  whether  the  output  patterns  of  precentral  motor 
cortex  neurons  represented  the  force  exerted  by  the  hand,  or  the  direction  in 
which  the  hand  was  moving.   It  is  a  common  experience  to  make  movements  which 
seem  similar  to  the  external  observer  but  which  are,  in  fact,  quite  different, 
involving  very  different  patterns  of  muscular  contraction.   Consider  the  situ- 
ation of  a  driver  operating  an  automobile  equipped  with  power  steering.   In 
such  a  situation,  movements  of  the  steering  wheel  encounter  relatively  little 
pyit-rnnl  opposition  and  are  therefore  associated  with  relatively  slight  muscular 
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contraction  on  the  part  of  the  driver.   Consider  now  the  same  driver  operating 
a  vehicle  not  equipped  with  power  steering.   In  such  a  situation,  the  driver's 
muscles  will  have  very  different  patterns  of  contraction  for  a  given  movement 
of  the  wheel.   In  the  work  on  the  motor  cortex  of  the  monkey,  efforts  have  been 
made  to  observe  activity  of  neurons  in  a  situation  analogous  to  that  described 
above,  and  to  determine  whether  the  output  of  the  motor  cortex  neurons  will 
change  as  a  function  of  the  external  resistances  which  the  monkey  encounters 
in  the  course  of  voluntary  movements. 

The  question  posed  above  received  a  tentative  answer  in  a  study  described 
in  last  year's  annual  report:   it  was  found  that  the  activity  of  neurons  in 
motor  cortex  is  related  to  the  force  exerted  during  a  learned  hand  movement 
rather  than  to  the  change  of  position  of  the  hand.  Before  we  could  conclude 
that  representation  of  force  is  a  general  feature  of  motor  cortex  output, 
however,  it  was  necessary  to  observe  the  activity  of  motor  cortex  neurons 
during  additional  sorts  of  movement,  for  it  seemed  possible  that  the  aspects 
of  movement  to  which  motor  cortex  activity  is  related  may  change  as  motor 
behavior  changes.  A  new  study  was  therefore  carried  out  to  obtain  information 
on  neuronal  activity  in  relation  to  force  during  a  hand  movement  which  was 
radically  different  from  the  movement  performed  by  the  monkeys  of  the  previous 
study.   The  movement  of  the  previous  study  had  been  one  in  which  monkeys  alter- 
nately flexed  and  extended  the  wrist,  receiving  a  reward  when  the  duration  of 
each  of  two  successive  half-cycles  of  the  movement  (flexion  followed  by  exten- 
sion or  vice-versa)  was  greater  than  400  but  less  than  700  msec.   The  movement 
of  the  present  study  was  one  in  which  monkeys  maintained  a  fixed  wrist  position 
while  supporting  a  load  which  sometimes  required  predominant  activity  of  flexor 
musculature  and  at  other  times  required  predominant  activity  of  extensor  muscu- 
lature.  In  the  new  task  the  monkey  tried  to  avoid  wrist  movement,  attempting 
to  maintain  a  fixed  wrist  position  regardless  of  the  load  which  opposed  main- 
tenance of  this  position. 

The  results  of  the  previous  study  (reported  in  last  year's  annual  report) 
showed  that  motor  cortex  activity  was  related  to  force  under  conditions  which 
required  joint  displacement,  while  the  results  of  the  present  study  show  that 
motor  cortex  activity  is  related  to  force  during  performance  of  a  task  which 
requires  maintenance  of  a  fixed  posture.   Taken  together  with  the  previous 
finding  that  motor  cortex  activity  is  related  to  force  exerted  during  wrist 
displacement,  these  observations  indicate  that  the  output  of  motor  cortex 
neurons  is  related  to  the  pattern  of  muscular  activity  of  the  moving  part 
rather  than  to  the  direction  of  joint  displacement  or  joint  position  which  the 
subject  may  intend  to  achieve  as  a  result  of  this  muscular  activity. 

2.   The  Cerebellum.   The  precentral  motor  cortex  is  but  one  component  of 
the  motor  control  system.  Another  especially  important  component  is  the  cere- 
bellum.  Last  year's  annual  report  described  observations  on  activity  of  cere- 
bellar neurons  during  voluntary  movement  in  the  monkey.   These  were  the  first 
recordings  ever  to  be  obtained  on  cerebellar  neuronal  activity  under  normal 
conditions.   In  the  recent  year  these  studies  on  cerebellar  neurons  have  been 
extended.   The  major  question  which  was  posed  concerned  the  temporal  relations 
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between  changes  in  activity  of  cerebellar  neurons  and  the  occurrence  of  move- 
ment.  The  most  widely  accepted  theory  of  cerebellar  function  stated  that  the 
cerebellum  acted  to  correct  errors  of  movement  once  these  errors  had  occurred. 
Thus,  it  had  been  proposed  that  the  movement  was  initiated  by  activity  in  the 
motor  cortex  and  corrected  on  the  basis  of  feedback  to  the  cerebellum;  the 
cerebellum  was  thought  to  be  an  error  corrector.   Studies  on  cerebellar  neurons 
carried  out  in  the  past  year  have  shown  that  the  cerebellum  is  of  critical 
importance  in  initiating  movement  to  begin  with.   These  observations  were 
obtained  in  experiments  on  monkeys  who  were  trained  to  make  quick  movements  in 
response  to  a  signal  which  was  delivered  by  the  experimenter.   In  these  experi- 
ments it  was  possible  to  observe  the  relationship  between  impulses  in  the  cere- 
bellar neurons  and  occurrence  of  the  first  muscular  activity  preceding  the 
movement.   It  was  clear  that  cerebellar  activity  preceded  the  movement. 

This  finding  is  of  considerable  theoretical  significance  in  an  under- 
standing of  movement.   It  now  seems  plausible  that  the  activity  of  motor  cortex 
neurons  is  in  fact  initiated  in  part  by  the  prior  activity  of  cerebellar  neurons. 
The  output  of  the  cerebellum  reaches  the  motor  cortex  by  way  of  a  pathway  which 
passes  through  the  thalamus.   The  thalamic  link  is  a  nucleus  called  nucleus 
ventralis  lateralis.   The  logical  next  step  in  our  studies  of  movement  was 
therefore  to  investigate  the  role  ventralis  lateralis  has  in  movement.   The 
results  of  these  investigations  are  described  in  the  next  section. 

3.  Nucleus  Ventralis  lateralis.  Experiments  on  activity  of  neurons  in 
ventralis  lateralis  were  begun  this  year  and  have  not  yet  yielded  conclusive 
results.   On  the  basis  of  preliminary  findings,  however,  it  seems  probable  that 
neurons  in  ventralis  lateralis  are  active  prior  to  the  occurrence  of  movement, 
and  thus  might  be  the  pathway  whereby  the  motor  cortex  neurons  are  set  into 
action.   It  had  previously  been  thought  that  the  nucleus  ventralis  lateralis 
provided  sensory  feedback  information  to  the  motor  cortex,  but  that  the  initia- 
tion of  cortical  activity  prior  to  movement  occurred  over  other  pathways.   Now 
it  seems  that  the  nucleus  ventralis  lateralis  may  indeed  be  one  of  the  primary 
channels  over  which  movement  is  initiated. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
The  studies  on  neural  mechanisms  of  movement  described  above  are  focused  on 
the  interrelations  of  the  precentral  motor  cortex  and  the  cerebellum.   Since 
the  link  between  these  two  structures  is  the  nucleus  ventralis  lateralis,  this 
particular  structure  has  also  been  investigated.   The  work  which  is  going  on 
has  implications  both  at  the  basic  and  the  applied  level.  At  the  basic  level 
it  is  clearly  important  to  understand  mechanisms  underlying  voluntary  movement. 
Neurophysiologists  working  in  anesthetized  preparations  over  many  decades  have 
learned  a  great  deal  about  the  mechanisms  underlying  our  appreciation  of  sensory 
events,  but  only  with  the  work  which  started  in  the  Section  on  Physiology  has 
it  been  possible  to  understand  the  normal  processes  which  subserve  voluntary 
movement.  A  general  theory  of  cerebral  function  which  does  not  include  an 
understanding  of  movement  is  clearly  inadequate.   Thus,  the  observations 
obtained  on  brain  function  during  voluntary  movements  have  general  significance 
for  neuropsychological  theory. 

256 


Serial  No.  M-CS-P(C)-9,  page  5 

In  addition,  the  observations  on  the  relations  between  motor  cortex  and 
cerebellum  have  considerable  direct  implications  for  treatment  of  a  neuro- 
logical disease.  Parkinsonism.   In  the  past  decade  it  has  been  found  that 
Parkinsonism  may  be  ameliorated  by  a  surgical  operation  which  interrupts  the 
connections  between  the  cerebellum  and  the  precentral  motor  cortex.   This 
interruption  is  carried  out  by  means  of  a  lesion  placed  in  the  nucleus  ven- 
tralis  lateralis.   The  reason  for  the  effectiveness  of  this  lesion  is  not  yet 
known  in  detail,  and  the  present  observations  give  promise  of  providing  much 
more  precise  information  on  the  function  subserved  by  the  nucleus  ventralis 
lateralis.   It  is  possible  that  such  information  may  be  useful  to  the  neurol- 
ogist in  his  attempts  to  understand  the  mechanism  whereby  the  surgical  opera- 
tion works,  and  therefore  in  his  ability  to  make  the  operation  more  precise. 
Some  patients  are  helped  by  the  operation  and  some  are  not,  and  it  seems 
possible  that  information  as  to  the  precise  function  of  the  nucleus  ventralis 
lateralis  would  enable  the  neurosurgeon  and  neurologist  to  carry  out  prelimi- 
nary examinations  which  would  help  them  to  decide  whether  the  surgical  treat- 
ment would  or  would  not  be  effective  in  the  individual  case. 

Proposed  Course:  We  have  shown  that  both  cerebellar  and  motor  cortex 
neurons  precede  movement,  but  data  are  not  yet  available  as  to  which  of  these 
two  regions  (motor  cortex  or  cerebellum)  becomes  active  first.   On  purely 
anatomical  grounds  it  might  be  hypothesized  that  the  discharge  of  motor  cortex 
neurons  should  follow  cerebellar  discharge.  According  to  such  a  hypothesis, 
cerebellar  nuclear  discharge  would  activate  motor  cortex  neurons  via  the 
superior  cerebellar  peduncle  and  nucleus  ventralis  lateralis.  Alternatively, 
it  might  be  proposed  that  the  earliest  motor  cortex  neuron  discharge  is 
initiated  by  a  non- cerebellar  source--and  that  rather  than  initiating  motor 
cortex  activity,  the  earliest  cerebellar  discharge  is  instead  initiated  by 
inputs  from  the  cortex.  A  number  of  pathways  for  such  corticocerebellar 
activation  exist  (e.g.,  motor  cortex  collaterals  to  the  pontine  nuclei, 
other  cortico-pontine  fibers,  cor tico- olivary  fibers,  etc.).   In  an  attempt 
to  test  these  two  alternative  hypotheses,  research  is  being  directed  toward 
determining  the  precise  temporal  relations  between  motor  cortex  activity  and 
activity  of  neurons  in  ventralis  lateralis,  the  aim  of  these  studies  being  to 
discover  if  the  timing  of  ventralis  lateralis  discharge  is  compatible  with 
the  hypothesis  that  the  earliest  motor  cortex  activity  prior  to  voluntary 
movement  is  initiated  via  the  even  earlier  activity  of  cells  in  ventralis 
lateralis.   This  work  will  also  seek  to  obtain  precise  information  on  the 
relation  of  activity  in  cerebellum  to  motor  cortex  and  to  other  brain  regions, 
including  the  basal  ganglia. 

Publications : 

Bizzi,  E.:   Discharge  of  frontal  eye  field  neurons  during  eye  movements 
in  unanesthetized  monkeys.   Science  157:  1588-1590,  Sept.  1967. 

Evarts,  E.  V.:  Activity  of  individual  cerebral  neurons  during  sleep  and 
arousal.   In  Ketty,  S.  S.,  Evarts,  E.  V.  and  Williams,  H.  L.  (Eds.): 
Sleep  and  Altered  States  of  Consciousness.  Baltimore,  Md.,  Williams  and 
Wilkins  Co.,  1967,  pp.  319-337. 
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Evarts,  E.  V.:   Unit  activity  in  sleep  and  wakefulness.   In  Quarton,  G.  C. 
Melnechuk,  T.  and  Schmitt,  F.  0.  (Eds.):   The  Neurosciences.  New  York, 
N.  Y.,  Rockefeller  University  Press,  1967,  pp.  545-556. 

Evarts,  E.  V.:   The  output  side  of  information  processing.   In  Brain 
Mechanisms  Underlying  Speech  and  Language.  New  York,  N.  Y.,  Grune  and 
Stratton,  Inc.,  1967,  pp.  39-48. 

Evarts,  E.  v.:   Representation  of  movements  and  muscles  by  pyramidal 
tract  neurons  of  the  precentral  motor  cortex.   In  Yahr,  M.  D.  and 
Purpura,  D.  (Eds.):  Neurophysio logical  Basis  of  Normal  and  Abnormal 
Motor  Activities.   Hewlett,  N.  Y.,  Raven  Press,  1967,  pp.  215-251. 

Evarts,  E.  V.:   Relation  of  pyramidal  tract  activity  to  force  exerted 
during  voluntary  movement.   J.  Neurophysiol.  31:  14-27,  Jan.  1968. 

Evarts,  E.  V.:  A  technique  for  recording  activity  of  subcortical  neurons 
in  moving  animals.  Electroenceph.  clin.  Neurophysiol.  24:  83-86,  Jan. 
1968. 

Kety,  S.  S.,  Evarts,  E.  V.  and  Williams,  H.  L.  (Eds.):   Sleep  and 
Altered  States  of  Consciousness.  Baltimore,  Md.,  Williams  and  Wilkins 
Co.,  1967,  591  pp. 

Reivich,  M.,  Isaacs,  G.,  Evarts,  E.  and  Kety,  S.  S.:   The  effect  of  slow 
wave  sleep  and  REM  sleep  on  regional  cerebral  blood  flow.   Trans .  Amer . 
Neurol.  Assoc.  92:  70-71,  1967. 
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Project  Description: 

Dr.  Jack  Durell,  previous  principal  investigator  for  this  project, 
has  been  on  leave  of  absence  during  the  past  year.   The  work  of  the  project 
has  continued,  in  collaboration  with  the  Unit  on  Psychosomatics,  and  current 
objectives  and  results  are  described  in  the  report  of  tln^  project. 
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Project  Description: 

Objectives: 

Previous  work  of  the  principal  investigator,  as  well  as  studies  of 
others,  indicates  that  the  alteration  of  membrane  properties  may  play  a 
central  role  in  the  modulation  of  central  nervous  system  activities.   The 
objective  of  this  study  is  to  uncover  some  of  the  mechanisms  by  which  the 
properties  of  central  nervous  system  membranes  (particularly  permeability 
and  transport  phenomena)  are  altered,  and  to  relate  these  alterations  to 
the  effects  of  substances  active  in  influencing  metabolism  and  function  of 
neurons. 

Methods  Employed: 

The  approach  to  the  problem  can  be  conceptualized  on  three  levels  of 
structural  organization  and  methods  appropriate  to  each  level  are  employed. 
At  the  highest  level  of  organization,  that  of  intact  cells  within  a  brain 
slice  in  which  at  least  some  intercellular  relations  are  maintained,  there 
is  an  effort  to  find  evidence  of  compartmentalization.   At  the  next  level, 
tissue  homogenates  are  fractionated  by  centrifugation  and  other  methods  to 
isolate  subcellular  particles  and  these  are  exposed  to  various  ions  and 
pharmacological  agents  in  an  attempt  to  demonstrate  changes  in  membrane 
properties.   Finally,  the  interaction  of  active  agents  with  macromolecules 
is  studied  to  provide  insight  into  mechanism  by  which  the  structure  of 
macromolecular  membranes  can  be  changed.   At  all  levels  permeability  to. 
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and  binding  of,  nucleotides,  carbohydrates  and  active  transmitter  substance 
are  of  particular  interest.   Chromatography  of  nucleotides,  radioisotope 
studies  of  turnover  and  exchange,  and  separation  of  subcellular  fractions 
represent  a  major  portion  of  the  methodology. 

Major  Findings; 

Studies  of  the  mechanism  of  action  of  acetylcholine  (ACh)  have  progressed 
in  several  ways.   The  limited  experiments  reported  last  year,  which  demonstrated 
the  stimulation  of  the  diesteratic  cleavage  of  the  phosphatidylinositols, 
have  been  confirmed  and  extended.   The  objection  had  been  raised  that  de  novo 
synthesis  of  inosif ol-1-phospate  by  phosphoryl-action  of  the  excess  labelled 
inositol  present  might  occur  during  our  incubation,  and  this  would  cause 
spurious  estimation  of  the  amount  of  hydrolysis  when  the  radioactivity  was 
assayed.   Since  ATP  is  required  for  this  and  2-deoxyglucose  and  hexokinase 
were  present  to  effectively  trap  any  ATP  formed,  this  seemed  quite  unlikely. 
Double-label  experiments  have  supported  our  interpretation.   Choline  is  unable 
to  substitute  for  ACh,  and  adding  atropine  in  equimolar  concentration  blocks 
the  stimulation  by  ACh.   These  studies  of  the  specificity  of  the  ACh's  action 
parallel  the  usual  findings  in  physiological  experiments,  and  thus  increase 
the  probability  that  these  biochemical  changes  are  biologically  significant. 
Since  we  demonstrate  these  changes  within  3  minutes,  it  may  well  be  that  this 
is  one  of  the  earliest  chemical  reactions  stimulated  by  ACh. 

Significance  to  Biomedical  Research  in  the  Mental  Health  Program: 

Along  with  the  recent  rapid  expansion  of  knowledge  of  intermediary 
metabolism  and  enzymology,  there  has  been  a  growing  avjareness  of  the  need 
to  turn  this  new  knowledge  and  technology  to  problems  of  cell  physiology. 
The  role  of  membranes  in  organizing  and  modulating  cellular  activity  has 
always  been  a  central  question  in  cell jhysiology.   This  is  particularly 
relevant  in  the  nervous  system  which  can  be  viewed  as  a  structure  special- 
izing in  the  utilization  of  membranes.   There  is  reason  to  believe  that 
increased  knowledge  in  this  area  will  be  particularly  relevant  to  an  under- 
standing of  drug  action,  and  a  possibility  that  it  will  contribute  to  the 
understanding  of  the  naturally  occurring  psychoses. 

Specifically,  the  possibility  that  acetylcholine  is  active  in  membrane 
depolarization  through  the  activation  of  a  phosphodiesterase  reaction  is 
of  great  potential  importance  to  our  understanding  of  basic  membrane  mechanisms 
and  basic  neurochemistry.   Virtually  nothing  is  known  of  the  actual  molecular 
mechanisms  of  chemical  transmission  in  affector  organs  and  in  the  nervous 
system.   Previous  theories  have  suggested  conf irmational  changes  of  proteins 
as  the  molecular  events  occurring  with  synaptic  transmission.   The  hypothesis 
developed  in  this,  work  suggests  that  an  actual  chemical  event  is  associated 
with  chemical  transmission.   The  confirmation  of  our  hypothesis  that  acetyl- 
choline stimulates  the  catabolism  of  two  phosphoinositides  is  of  major  im- 
portance since  it  might  represent  the  first  evidence  for  any  chemical  re- 
actions associated  with  synaptic  transmission.   If  so,  its  relevance  to 
future  neurobiology  and  neuropharmacology  is  immense. 
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Proposed  Course  of  Proiect; 

Work  is  now  in  progress  to  determine  whether  other  phospholipids 
present  in  neural  membranes  may  be  similarly  responsive  to  ACh. 
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Project  Description: 

Objectives: 

Increasingly  a  number  of  psychiatric  investigators  have  focused  their 
attention  on  the  social  interactional  characteristics  of  disturbed  patients 
and  their  families.   To  some  investigators  the  phenomenology  of  schizo- 
phrenia, for  example,  becomes  more  understandable  when  the  emphasis  changes 
from  the  intrapsychic  psychology  to  the  interactional  phenomenology.   Though 
there  may  be  biological  variations  which  contribute  to  the  clinical  state 
entitled  "schizophrenia",  the  capacity  to  understand  the  phenomenology  must 
include  an  understanding  of  how  social  role  playing  and  learned  behavior  as 
well  as  ego-identity  contribute  to  the  clinical  phenomena.   It  has  been  our 
objective  to  examine  certain  aspects  of  the  social  interactional  field  of 
our  treatment  wards,  and  to  correlate  longitudinally  changes  in  these  para- 
meters with  changes  in  the  manifest  psychopathology  of  the  patient.   Stated 
in  other  terms,  our  goal  is  to  extend  our  knowledge  of  the  phenomenology  of 
psychosis  and  other  major  psychiatric  illness  into  the  social  interactional 
field.   Our  ultimate  goal  is  to  select  those  parameters  which  may  be  linked 
to  the  intrapsychic  phenomenology  in  the  hope  thereby  to  increase  our  un- 
derstanding of  the  total  process  and  increase  our  capacity  to  treat  the 
illness  through  control  of  the  social  interactional  field.   A  corollary 
objective  is  the  delineation  of  the  treatment  milieu  per  se,  as  it  exists 
on  our  unit.   Particularly,  we  intend  to  focus  on  several  aspects  of  treat- 
ment methodology  which  specifically  characterize  our  approach,  in  comparison 
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with  the  therapeutic  milieu  as  it  is  structured  in  other  institutions. 

Methods  Employed; 

Instruments  used  for  longitudinal  collection  of  basic  clinical  data, 
medical,  socio-adaptational  and  psychopathological ,  are  being  applied  with 
a  high  degree  of  efficiency  on  our  unit.   The  data  so  collected  is  in  a 
coded  form  rendering  it  highly  accessible  to  analysis.   A  controlled  study, 
whereby  the  efficacy  of  social  interactional  therapy  as  practiced  in  our 
milieu  will  be  assessed,  continues.   Here  a  relatively  homogeneous  group 
of  semi-chronic  patients  is  randomly  assigned  either  to  our  ward  for  treat- 
ment or  back  to  referring  source  in  the  community  for  whatever  treatment 
seems  otherwise  necessary.   Clinical  course  of  both  sub-groups  will  be 
carefully  followed,  and  outcome  indices  determined  after  a  number  of  years 
and  compared.   The  follow-up  period  to  be  examined  initially  will  be 
the  three  years  following  first  admission  to  the  study.   Ongoing  arrangements 
with  state  hospitals  in  the  vicinity  have  been  established  to  insure  that 
adequate  numbers  of  such  patients  will  be  admitted  to  the  study.   We  continue 
to  gather  detailed  follow-up  data  from  all  patients,  and  families,  treated 
on  our  units  since  inception  of  the  project.   This  practice  will  continue  as 
a  matter  of  routine  for  all  patients  admitted  in  the  future. 

Several  studies  have  been  initiated  in  our  efforts  to  delineate  the 
milieu  as  a  dynamic  social  network,  and  the  manner  in  which  patients,  as  well 
as  family  members  and  staff  persons,  co-participate.   Our  treatment  model 
requires  that  patients'  family  members  become  actively  involved  to  a  high 
degree  in  the  treatment  program.   Relevant  to  this,  a  study  concerning  the 
impact  of  psychosis  on  marital  life  is  underway. 

An  initial  attempt  to  investigate  certain  potentially  variable  struc- 
tural aspects  of  the  milieu  will  concern  behavioral  changes  that  may  take 
place  among  staff  members  when  their  regularly  scheduled  clinical  meetings 
are  held  in  the  presence  of  the  patient  group  rather  than  in  the  more  tradi- 
tional private  setting.   Pertinent  data  is  in  process  of  analysis.   Finally, 
in  collaboration  with  Dr.  Joseph  Abrahams,  a  retrospective  descriptive 
analysis  of  staff  behavior,  in  term  of  role  theory  is  being  carried  out. 

Major  Findings; 

The  controlled  study  has  produced  sufficient  data  thus  far  so  that  a 
preliminary  report  will  be  presented  at  the  American  Psychiatric  Association 
annual  meeting  this  May.   To  this  date,  16  patients  have  been  admitted  into 
the  control  group,  and  10  into  the  experimental  group.   Briefly,  it  has  been 
shown  that  our  experimental  milieu  has  so  far  been  able  to  support  the  sub- 
chronic,  poor  prognosis  schizophrenics'  re-engagement  in  appropriate  socio- 
adaptive  community  roles.   Success  of  the  experimental  subjects  in  this  re- 
gard during  the  first  two  years  of  the  study's  existence  is  in  marked  contrast 
to  the  control  subjects,  who  have  in  general  continued  in  their  severely 
dysfunctional  adjustments,  substantiating  the  poor  prognoses  that  obtained  at 
time  of  entrance  into  the  study.   These  findings  are  preliminary  in  the  sense 
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that  even  the  initial  phase  of  the  project,  a  three  year  followup  for  an  N 
of  at  least  40,  is  nowhere  near  completed. 

A  first  report  of  the  study  concerning  psychosis  and  marriage  will  be 
presented  at  the  American  Psychological  Association  annual  meeting  in 
September.   Among  other  findings,  it  has  been  demonstrated  that  the  occurrence 
of  a  psychotic  episode  is  not  necessarily  a  destructive  influence  upon  the 
marriages  studied;  indeed,  this  may  have  a  beneficial  effect  upon  a  marital 
relationship,  perhaps  by  forcefully  delivering  an  interpersonal  message 
which  could  not  be  heard  before. 

Significance  to  Biomedical  Research; 

The  study  on  psychosis  and  marriage  represents  another  step  towards 
clarification  of  the  familial  milieu  as  a  setting  for  mental  disturbance. 
The  view  of  a  psychotic  episode  as  a  communication  equivalent,  rather  than 
a  disease  per  se,  is  enhanced. 

Evidence  is  accumulating  that  drug  treatment  of  chronic  and  sub- 
chronic  schizophrenic  patients,  while  probably  successful  in  decreasing  the 
rate  of  hospitalization,  may  accomplish  no  more  than  this,  i.e.,  may  simply 
result  in  the  relocation,  from  hospital  into  the  community,  of  patients  who 
continue  to  show  a  low  degree  of  socio-adaptive  function  and  a  high  degree 
of  psychopathology.   The  need  for  effective  social  and  psychological  re- 
habilitative techniques  will  apparently  remain  acute.   Thus,  if  preliminary 
indications  of  the  relative  efficacy  of  our  experimental  milieu  are  borne 
out  as  more  data  accumulates,  the  findings  will  be  of  great  importance,  at 
least  in  terms  of  treatment  methodology,  and  regarding  perhaps  the  role  of 
intra-familial  influences  in  perpetuating  chronicity  in  the  schizophrenic. 

Proposed  Course  of  Project: 

Recently  a  permanent  Chief  of  the  Laboratory  of  Clinical  Science 
was  appointed.   Correlative  with  this  appointment,  the  Laboratory's  studies 
of  the  processes  of  mental  illness  will  tend  more  exclusively  towards  a 
biochemical,  and  less  towards  a  socio-psychological ,  orientation.   Efforts 
to  relocate  the  project  in  a  more  suitable  setting  have  not  received 
sufficient  administrative  support;  therefore  the  project,  at  least  as  an 
NIMH- sponsored  venture,  will  presumably  be  terminated  June  30,  1968. 
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Serial  No.  M-CS-B-1 

1.  Laboratory  of  Clinical  Science 

2.  Section  on  Biochemistry 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Biochemical  studies  on  myelin  and  myelin  basic 
protein 

Previous  Serial  Number:   Same 

Principal  Investigator:   Marian  W.  Kies 

Other  Investigators:   Russell  E.  Martenson 

Cooperating  Units:   None 

Man  Years 

Total:  3.0 
Professional:  1.5 
Others:        1.5 

Project  Description: 

Objectives:  To  characterize  the  basic  proteins  of  myelin, 
and  to  relate  their  immunochemical  properties  to  their  biological 
activity.  Specifically,  to  determine  how  many  species  of  basic 
protein  exist  in  myelin,  to  obtain  accurate  data  on  the  size  of 
the  native  basic  proteins,  and  to  define  optimal  conditions  for 
the  extraction  and  isolation  of  the  basic  protein. 

Methods  Employed:   Polyacrylamide  gel  electrophoresis  and 
gel  filtration. 

Major  Findings:   The  laboratory  has  continued  its  study  of 
the  molecular  size  of  the  encephalitogen  and  characterization  of 
the  basic  protein(s?)  of  myelin  as  they  exist  ±n   situ.   Several 
highly  encephalitogenic  preparations  composed  entirely  of  basic 
proteins  have  been  examined  by  the  technique  of  polyacrylamide 
gel  electrophoresis.   A  sensitive  modification  of  this  technique, 
recently  developed  by  Dr.  Martenson  and  Mrs.  Deibler,  is  pH 
gradient  disc  electrophoresis.   This  method  has  revealed  a  sur- 
prising microheterogeneity  in  all  of  the  large  number  of  encepha- 
litogenic preparations  so  far  examined.   It  has  been  found  that 
this  microheterogeneity  is  not  an  electrophoretic  artifact  and 
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is  probably  not  an  artifact  arising  during  preparation  and  iso- 
lation of  the  encephalitogen. 

In  an  attempt  to  define  the  number  of  species  of  myelin 
basic  proteins  in  the  guinea  pig  we  have  examined  acid  extracts 
of  guinea  pig  brain  and  liver  and  found  that  the  extracts  from 
brain  contained  three  highly  basic  proteins  not  present  in  liver. 
These  three  proteins  were  also  present  in  acid  extracts  of 
purified  myelin.   Although  these  three  components  differed  in 
charge^  no  size  heterogeneity  could  be  detected  by  electrophoresis 
on  gels  of  different  porosity  or  by  gel  filtration. 

Gel  filtration  studies  indicated  that  myelin  basic  proteins 
of  guinea  pig^  rabbity  rat^  and  beef  are  of  identical  size.   The 
protein  consists  of  a  single  polypeptide  chain  of  approximately 
150  amino  acid  residues  containing  no  disulfide  cross-linkages. 
From  the  amino  acid  composition^  one  can  estimate  the  molecular 
weight  to  be  approximately  16^500.   This  protein  is  the  "large/' 
undegraded  encephalitogen,  which  had  been  previously  described 
by  workers  of  this  laboratory.   Earlier  estimates  of  its  size 
were  based  on  comparison  of  this  protein  with  globular  proteins 
whose  structures  were  strongly  influenced  by  disulfide  bonds. 
Recent  data  obtained  in  our  laboratory  has  provided  confirmation 
of  the  validity  of  the  lower  molecular  weight  estimated  from 
amino  acid  analysis. 

In  the  course  of  the  studies  it  was  found  that  no  highly 
basic  proteins  other  than  those  derived  from  myelin  were  extracted 
at  pH  values  above  3.0.   This  observation  permits  a  simple  ex- 
traction and  electrophoretic  procedure  for  identifying  myelin 
basic  proteins  in  extracts  made  from  whole  central  nervous  tissue. 
It  also  provides  a  convenient  simplification  of  the  preparation 
of  encephalitogenic  protein,  since  a  single  extract  made  at  pH 
3.0  may  accomplish  as  much  as  the  more  complex  extraction  pro- 
cedure previously  used. 

While  these  investigations  have  been  aimed  primarily  at 
characterizing  the  basic  proteins  of  myelin,  the  results  have  a 
direct  bearing  on  future  studies  of  experimental  allergic  en- 
cephalomyelitis.  Depending  upon  the  method  and  degree  of 
purification,  the  encephalitogenic  preparation  will  contain 
different  proportions  of  highly  basic  proteins.   At  the  present 
time  the  relative  encephalitogenic  activity  of  the  electropho- 
retically  distinct  proteins  is  not  known  or,  in  fact,  whether 
all  are  encephalitogenic.   The  same  consideration  applies  to  the 
possible  immunogenic ity  of  the  individual  forms.   Until  the 
relationship  among  the  several  myelin  basic  proteins  is  elucidated, 
one  will  not  be  able  to  assign  unequivocally  the  encephalitogenic 
activity  to  any  unique  sequence  of  amino  acids,  or  to  differentiate 
clearly  between  immunogenicity  and  encephalitogenic  activity. 
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Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute:   Autoimmune  pathology  as  it  involves  the  central 
nervous  system  has  been  investigated  by  biochemical  techniques. 
Similar  autoimmune  damage  has  been  proposed  as  a  factor  in  both 
psychiatric  and  neurologic  illnesses  of  humans.   Critical  studies 
of  this  hypothesis  have  not  as  yet  been  reported.   Our  philosophy 
has  been  to  extend  our  knowledge  of  the  experimental  model  before 
attempting  to  investigate  the  much  more  complex  situation  in 
humans . 

The  identification  of  a  basic  protein  in  myelin  as  the  major 
encephalitogen  in  the  central  nervous  system  was  first  reported 
by  the  Section  on  Biochemistry.   Our  group,  in  collaboration 
with  Dr.  E.  C.  Alvord  of  the  University  of  Washington  Medical 
School,  also  was  the  first  to  discover  that  animals  could  be 
completely  protected  from  the  experimental  disease  by  treatment 
of  experimental  animals  with  purified  encephalitogen  in  incomplete 
adjuvant .   Subsequent  encephalitogenic  challenge  was  incapable 
of  inducing  disease.   The  fundamental  basis  of  these  two  phenomena 
is  not  clearly  understood  except  that  the  resultant  state  of  the 
animal  must  certainly  depend  upon  a  balance  of  immunologic  re- 
actions.  Characterization  of  this  balancing  mechanism  may  provide 
the  key  for  the  preparation  of  a  successful  vaccine  for  multiple 
sclerosis. 

Proposed  Course  of  Project:   The  discovery  of  electrophoretic 
heterogeneity  of  myelin  basic  protein  has  led  to  the  design  of 
experiments  for  possible  separation  of  the  individual  components 
in  order  to  determine  encephalitogenic,  immunologic,  and  chemical 
differences.   Peripheral  nervous  system  tissue  will  also  be 
examined  for  the  presence  of  basic  proteins  analogous  to  those 
in  the  central  nervous  system  and  which  may  be  responsible  for 
the  production  of  experimental  allergic  neuritis.   We  would  also 
like  to  examine  in  more  detail  the  basic  proteins  of  rat  myelin 
which  have  a  higher  cathodic  mobility  at  high  pH  than  do  those 
of  a  number  of  other  species  so  far  examined. 

Honors  and  Awards: 

Dr.  Kies  invited  to  participate  in  a  conference  on  Protein 
Metabolism  of  the  Nervous  System,  New  York  City. 
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Publications: 

Kies,  M.  W.J  and  Alvord,  E.  C,  Jr.:   Multiplicity  of  encephalito- 
genic  myelin  basic  proteins.   I.   Relative  molecular  sizes 
related  to  methods  of  preparation.   Int.  Arch.  Allergy  (in  press) , 

Alvordj  E.  C,  Jr.^  Hruby,  S.,  Hughes,  K.,  Shaw,  C.  M.,  and 
Kies,  M.  W.:  Multiplicity  of  encephalitogenic  myelin  basic 
proteins.  II.  Antigenic  determinants  related  to  species  of 
origin  and  molecular  size.   Int.  Arch.  Allergy  (in  press). 

Alvord,  E.  C,  Jr.,  Hruby,  S.,  Hughes,  K.,  Shaw,  C.  M.,  and 
Kies,  M.  W.:   Comparisons  of  organ-specific  antigens  of  the  CNS. 
Int.  Arch.  Allergy  (in  press) . 

Hruby,  S.,  Shaw,  C.  M.,  Alvord,  E.  C,  Jr.,  August,  C.  S.,  and 
Kies,  M.  W.:   Identification  and  separation  of  species-specific 
nonencephalitogenic  BP.   Int.  Arch.  Allergy  (in  press). 
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1.  Laboratory  of  Clinical  Science 

2.  Section  on  Biochemistry 

3.  Bethesda^  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Immunological  studies  on  experimental  allergic 
encephalomyelitis  (EAE) 

Previous  Serial  Number:   Same 

Principal  Investigator:   Robert  P.  Lisak 

Other  Investigators:   George  Falk,  Fritz  Sell,  and  Ayesha  Baig 

Cooperating  Units:   Armed  Forces  Institute  of  Pathology, 
Washington,  D.  C. 

Man  Years 

Total:  3.0 
Professional:  1.5 
Others:        1.5 

Project  Description: 

Objectives:  Study  of  the  roles  of  delayed  (cellular)  and 
immediate  (humoral)  hypersensitivity  in  the  induction  and  pre- 
vention of  autoimmune  disease  of  the  central  nervous  system. 

Methods  Employed:   (A)  Production  of  circulating  antibody 
and/or  delayed  hypersensitivity  to  purified  myelin  basic  protein 
(BP)  in  guinea  pigs,  rabbits,  rats,  and  monkeys  by  single  or 
multiple  injections  of  heterologous,  homologous,  and  isologous 
BPs.   (B)  Detection  of  circulating  antibody  by  passive  cutaneous 
anaphylaxis  (PCA) ,  radioimmune  coprecipitation,  radioimmuno- 
dif fusion  (RID) ,  and  radioimmunoelectrophoresis  (RIE) . 

Major  Findings:   Presence  of  detectable  serum  antibodies 
to  homologous  BP  in  guinea  pigs  (GP-BP)  does  not  correlate  with 
active  induction  of  EAE.   Only  5-10%  of  guinea  pigs  sensitized 
with  an  encephalitogenic  emulsion,  regardless  of  the  strength 
of  challenge,  form  detectable  circulating  antibodies  to  BP. 
These  are  of  a  low  level  when  compared  to  the  level  of  anti- 
bodies found  in  sera  of  hyperimmunized  animals  (treated  by 
multiple  injections  of  BP  in  incomplete  adjuvant  plus  one 
injection  of  BP  in  mycobacterial  adjuvant) .   These  antibodies 
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are  confined  to  the  7S-^2  class  of  immunoglobulins.   In  contrast 
antibodies  in  the  sera  of  hyperimmunized  animals  are  found  in 
three  of  the  four  major  guinea  pig  immunoglobulin  classes 
(78-^2^  '^S-j'Xj  and  198-^1^  but  not  in  IgA). 

Despite  the  lack  of  evidence  for  detectable  antibodies 
against  BP  in  most  of  the  sera  from  animals  challenged  with 
whole  cord,  similar  sera  have  been  reported  by  others  to  cause 
demyelination  of  CNS  in  tissue  culture.   This  effect  of  EAE 
sera  was  claimed  to  have  been  caused  by  antibodies  specifically 
related  to  disease  induction.   Dr.  George  Falk  and  Dr.  Fritz 
8eil  (AFIP)  are  currently  investigating  this  phenomenon.   Pre- 
liminary evidence  indicates  that  the  effect  of  EAE  sera  on 
myelinated  nerve  cells  in  culture  is  probably  related  to  anti- 
body induced  by  some  nonencephalitogenic  constituent  of  CNS 
and  therefore  not  causally  related  to  the  encephalitogenic 
activity  of  whole  tissue. 

Dr.  Falk  and  Mr.  Heinze  have  used  the  method  of  passive 
cutaneous  anaphylaxis  (PCA)  to  study  anti-BP  antibodies  in 
sensitized  guinea  pigs.   Ovary  has  shown  that  this  reaction  is 
specific  to  the  globulins  in  the  TS-j^^  da^ss.   Although  PCA- 
reactive  antibody  cannot  be  detected  following  single  encepha- 
litogenic challenge,  it  appears  in  most  animals  following  a 
nonencephalitogenic  protective  course  of  BP  in  Freund's  incom- 
plete adjuvant  (1  mg  over  3  weeks  divided  into  10  equal  doses) . 
Since  it  was  not  found  consistently  in  all  of  the  sera  tested, 
it  seems  unlikely  that  PCA-reactive  antibody  is  required  for 
either  disease-induction  or  disease-prevention  with  BP. 

The  study  of  the  role  of  circulating  antibodies  in  the 
prevention  of  EAE  has  been  continued.   Even  though  TS-j'x  anti- 
BP  antibodies  are  not  always  present  in  sera  of  guinea  pigs 
protected  by  multiple  injections  of  BP,  virtually  all  animals 
hyperimmunized  to  BP  synthesize  antibodies  in  one  or  more  of 
the  immunoglobulin  classes.   If  Methotrexate  is  used  to  inhibit 
antibody  formation  in  hyperimmunized  guinea  pigs,  the  ability 
of  the  multiple  injections  of  BP  to  prevent  EAE  is  not  impaired. 
Although  the  formation  of  anti-BP  antibody  is  not  completely 
abolished  by  Methotrexate  treatment  it  is  markedly  reduced  in 
quantity  and  restricted  to  78-5^2  *yP®' 

While  antibody  may  protect  the  animal  from  developing  EAE 
under  these  experimental  conditions  (hyperimmunization)  it  can 
be  markedly  decreased  in  quantity  without  any  detectable  change 
in  the  effectiveness  of  the  protection  achieved.   The  question 
is  not  whether  EAE  can  be  prevented  by  techniques  other  than 
the  production  of  antibody  (it  can  be),  but  whether  antibody 
per  se  can  be  a  protective  agent  (it  may  be) .   If  passive 
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transfer  of  hyperimmune  serum  (or  concentrated  anti-BP  antibody) 
were  effective  in  disease  prevention,  the  problem  would  be  re- 
solved; unfortunately  attempts  to  protect  by  passive  transfer 
of  antiserum  have  not  been  successful  and  the  negative  answer 
does  not  provide  an  unequivocal  resolution  of  the  problem. 

125 
The  use  of  I    labeled  BP  as  a  means  of  detecting  anti- 
BP  antibody  has  enabled  us  to  study  the  cross-reactivity  of 
CNS  basic  proteins  from  several  species.   It  has  provided  us 
with  a  sharp  enough  analytical  tool  to  differentiate  antigenicity 
from  encephalitogenicity  and,  combined  with  bioassay  of  the 
various  BPs  in  the  Lewis  rat,  has  enabled  us  to  detect  subtle 
differences  in  structure  of  the  purified  BPs. 

Significance  to  Bio-medical  Research  and  the  Program  of 
the  Institute:   It  has  become  increasingly  apparent  that  many 
chronic  human  diseases  could  arise  from  minor  deviations  of 
normal  body  defense  mechanisms  resulting  in  "self -damage" 
rather  than  "self -protect ion."  The  defense  mechanisms  may  well 
be  triggered  by  a  latent  virus  infection  which  is  not  in  itself 
detrimental  to  the  well-being  of  the  individual  (as  the  postu- 
lated involvement  of  measles  virus  in  the  development  of  sub- 
acute sclerosing  panencephalitis) . 

Since  EAE  is  the  most  intensively  studied  of  the  experimen- 
tal autoimmune  diseases ,  elucidation  of  its  etiology  and 
pathogenesis  will  be  the  major  step  toward  a  general  understanding 
of  this  group  of  diseases.   Autoimmune  changes  induced  in  the 
central  nervous  system  by  CNS  components  other  than  the  basic 
protein  of  myelin  may  be  relevant  to  the  question  of  human 
psychoses  as  well  as  to  several  neurological  syndromes. 

Proposed  Course  of  Project:   Large  quantities  of  high  titer 
antisera  which  are  formed  after  challenge  of  suppressed  animals 
are  being  collected  in  order  to  prepare  antibody  concentrates. 
These  pools  of  antibody  will  be  used  to  study  the  feasibility 
of  preparing  vaccines  to  prevent  or  suppress  the  disease  reaction 
passively  in  animals  challenged  in  the  usual  manner. 

Immunologic  studies  on  the  nature  of  the  antigenic  determi- 
nant (s)  of  basic  protein  responsible  for  delayed  hypersensitivity 
and/or  circulating  antibody  will  continue.   Separation  of  possible 
protective  factors  (depression  of  delayed  hypersensitivity  or 
induction  of  circulating  antibodies)  and  encephalitogenic  factors 
is  currently  being  pursued.   Moreover  studies  on  the  inter- 
relationships of  delayed  hypersensitivity  and  circulating  anti- 
bodies as  applied  to  CNS  pathology  and  to  autoimmune  disease 
in  general  are  continuing. 
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Honors  and  Awards: 

Dr.  Lisak  invited  to  participate  in  NINDB  Symposium  on 
"Measles  Virus  and  Subacute  Sclerosing  Panencephalitis." 

Publications: 

Lisakj  R.  P.,  Heinze^  R.  G.,  Falk,  G.  A.,  and  Kies,  M.  W.: 
Search  for  anti-encephalitogen  antibody  in  human  demyelinative 
diseases.   Neurology  18:   122-128,  Jan.  1968. 

Lisak,  R.  P.,  and  Kies,  M.  W.:  Mycobacterial  suppression  of 
delayed  hypersensitivity  in  experimental  allergic  encephalo- 
myelitis.  Proc .  Soc.  Exp.  Biol,  and  Med,  (in  press). 

125 

Lisak,  R.  P.,  Heinze,  R.  G.,  and  Kies,  M.  W.:   Use  of  i***"- 

labeled  basic  protein  for  study  of  antibodies  in  experimental 
allergic  encephalomyelitis.   Int.  Arch.  Allergy  (in  press). 
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1.  Laboratory  of  Clinical  Science 

2.  Section  on  Biochemistry 

3.  Bethesda^  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   In  vitro  studies  on  delayed  hypersensitivity 

Previous  Serial  Number:   Same 

Principal  Investigator:   George  Falk 

Other  Investigators:   Marian  W.  Kies  and  E.  C.  Alvord,  Jr. 

Cooperating  Units:   University  of  Washington  Medical  School, 
Seattle,  Washington 

Man  Years 

Total:  3 
Professional:  i 
Others:        2 

Project  Description: 

Objectives:   To  study  the  role  of  delayed  hypersensitivity 
in  the  pathogenesis  of  EAE. 

Methods  Employed:   Histocompatible  Strain  13  guinea  pigs 
were  challenged  with  either  whole  spinal  cord  or  purified  myelin 
basic  protein  (BP)  in  Freund's  complete  adjuvant.   Draining  lymph 
nodes  were  then  removed  and  lymph  node  cells  transferred  to 
normal  recipient  animals.   Donors  and  recipients  were  studied 
for  clinical  and  pathological  signs  of  EAE,  delayed  hypersensi- 
tivity to  BP,  and  antibody  to  BP.   The  latter  study  employed 
three  methods  of  antibody  assay:   radioimmunodif fusion,  radio- 
immunoelectrophoresis,  and  passive  cutaneous  anaphylaxis.   Donor 
and  recipient  animals  were  also  given  protective  courses  of 
spinal  cord  in  Freund's  incomplete  adjuvant  prior  to  their  use 
in  passive  transfer  experiments  as  described  above. 

Major  Findings:   The  optimal  dose  of  lymph  node  cells  for 
transfer  of  severe  EAE  with  paralysis  and  accompanying  histo- 
logical lesions  in  most  recipients  was  between  1  and  2  billion 
cells  when  donors  were  actively  challenged  with  spinal  cord  in 
Freund's  complete  adjuvant.   Microscopic  lesions  in  cell  recipients 
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were  qualitatively  indistinguishable  from  lesions  in  actively 
challenged  animals,  although  slightly  less  numerous.   On  the 
other  hand,  from  first  recognition  of  symptoms  to  development  of 
frank  paralysis,  the  clinical  course  of  EAE  in  cell  donors  is 
more  gradual  than  EAE  in  recipients.   Paralysis  in  recipients 
appeared  an  average  of  8.7  days  after  intraperitoneal  injection 
of  cells,  whereas  active  sensitization  by  the  same  route  required 
a  minimum  of  12.3  days  before  onset  of  paralysis.   This  difference 
in  timing  means  that  disease  induction  in  recipients  was  only 
"passive" — i.e.,  mediated  by  sensitized  cells  rather  than  actively 
induced  by  encephalitogenic  emulsion  occluded  by  the  cells.   The 
presence  of  only  occasional  mild  histological  lesions  in  recip- 
ients of  high  doses  of  heat -killed  cells  as  well  as  the  complete 
absence  of  lesions  in  non-inbred  Hartley  cell  recipients  lend 
further  support  to  this  interpretation  of  the  transfer  of  EAE. 

When  purified  BP  was  substituted  for  spinal  cord  in  the 
sensitization  of  cell  donors,  both  donors  and  recipients  developed 
clinical  and  histological  EAE  and  delayed  skin  reactions  to  BP . 
These  skin  reactions  were  comparable  in  size  to  reactions  in 
cord-challenged  donors  and  recipients  of  their  cells.   This 
evidence  strengthens  the  concept  of  EAE  as  a  manifestation  of 
delayed  hypersensitivity  to  myelin  basic  protein.   Negative 
evidence  supporting  this  view  was  reflected  in  our  inability  to 
detect  serum  antibody  to  BP  in  any  of  the  cell  recipients. 

Hyper immunization  of  cell  donors  with  BP  in  incomplete  ad- 
juvant prior  to  active  challenge  with  BP  in  mycobacterial  adjuvant 
blocks  the  transfer  of  EAE  with  lymph  node  cells.   Preliminary 
evidence  indicates  that  this  phenomenon  cannot  be  explained  on 
the  basis  of  antibody  production  in  the  hyper immunized  donors 
and  may  represent  the  inability  of  these  donors  to  produce  cells 
specifically  sensitized  to  BP.   Likewise,  hyper immunization  of 
cell  recipients  also  blocks  transfer  of  EAE.   The  explanation 
for  the  latter  phenomenon  awaits  the  completion  of  experiments 
now  in  progress.   All  of  our  evidence  to  date  implicates 
alterations  in  cellular  rather  than  humoral  hypersensitivity  in 
both  induction  and  prevention  of  EAE  with  encephalitogenic  CNS 
extracts. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute:   Several  human  diseases  of  CNS  as  well  as  other  organs 
are  thought  to  be  autoimmune  in  nature.   Most  clinical  investi- 
gations have  concentrated  upon  detection  of  auto-antibodies 
rather  than  delayed-type  hypersensitivity  and  many  have  failed 
to  yield  useful  information.   The  present  studies  on  the  delayed 
hypersensitivity  state  in  an  experimental  autoimmune  disease 
thus  provide  a  model  for  further  investigation  of  autoimmune 
reactions  in  man  which  may  prove  more  fruitful  than  the  more 
traditional  antibody  analysis. 
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Proposed  Course  of  Project:   The  present  studies  describe 
in  vivo  parameters  of  delayed  hypersensitivity  to  myelin  basic 
protein  in  EAE.   Future  studies  will  concentrate  upon  in  vitro 
assays  such  as  lymphoblastic  transformation  in  tissue  culture 
which  are  applicable  to  lymphoid  cells  from  human  subjects  as 
well  as  from  experimental  animals.   A  preliminary  study  of  this 
nature  is  now  under  way  in  collaboration  with  Dr.  Peter  Behan^ 
VA  Hospital^  Boston^  Massachusetts.   Studies  of  disease-suppression 
will  also  concentrate  upon  in  vitro  suppressive  methods  which 
can  further  elucidate  the  immunological  basis  of  the  protected 
state. 


Honors  and  Awards: 

Dr.  Falk  invited  to  lecture  on  current  research  in  EAE  to 
Department  of  Microbiology^  University  of  Minnesota,  Minneapolis, 
1968. 


Publications: 

Falk,  G.  A.,  Heinze,  R.  G.,  Kies,  M.  W.,  and  Alvord,  E.  C,  Jr.: 
Skin-fixing  antibody  in  experimental  allergic  encephalomyelitis. 
J.  Immunol.  100:   321-328,  Feb.  1968. 

Lampert,  P.  W.,  and  Kies,  M.  W.:   Mechanism  of  demyelination  in 
allergic  encephalomyelitis  of  guinea  pigs.   Experimental 
Neurology  18:   210-223,  June  1967. 
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Project  Description: 

Objectives:   The  ultimate  goal  of  this  project  is  the 
elucidation  of  the  role  of  the  thyroid  hormone  in  the  matura- 
tion and  development  of  the  brain  and  the  influence  of  the 
hormone  in  the  regulation  of  cerebral  metabolic  processes.   A 
necessary  intermediate  objective  is  the  determination  of  the 
molecular  mechanisms  of  the  physiological  and  biochemical 
actions  of  the  thyroid  hormone.   Earlier  work  done  previously  in 
this  project  demonstrated  a  stimulating  action  of  thyroid 
hormones  on  protein  biosynthesis.   The  mechanism  of  the  thyroxine 
stimulation  of  protein  biosynthesis  still  remains  the  primary 
focus  of  the  project. 

Methods  Employed:   The  effects  of  thyroid  hormones  on 
radioactive  amino  acid  incorporation  into  protein  are  examined 
in  cell-free  protein  synthesizing  systems  from  various  mammalian 
tissues,  such  as  liver,  brain,  reticulocytes,  etc.   Studies  are 
occasionally  carried  out  in  vivo,  in  which  the  uptake  of  amino 
acids  into  protein  in  various  tissues  are  measvuced  in  the  intact 
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animal  or  the  effects  of  experimentally  induced  thyroid  disease 
on  various  metabolic  activities  are  examined.   A  wide  variety  of 
enzyme  purification  and  assay  procedures  are  also  employed. 

Major  Findings;   Preceding  studies  had  demonstrated  that 
the  thyroid  hormones  have  no  effect  on  cerebral  oxygen  consump- 
tion in  the  mature  brain  but  stimulate  metabolic  rate  in  the 
immature  brain.   Previous  experiments  in  this  project  have  ex- 
cluded the  blood-brain  barrier  as  the  cause  of  the  lack  of 
thyroxine  stimulation  of  oxygen  utilization  in  the  fully 
developed  brain.   Subsequent  studies  in  this  project  indicated 
that  the  effects  of  thyroid  hormones  on  oxygen  metabolism  are 
only  secondary  manifestations  of  a  more  primary  action  on  protein 
biosynthesis,  and  that  the  lack  of  response  of  the  oxygen  con- 
sumption of  the  mature  brain  to  thyroxine  reflects  only  the  loss 
of  the  thyroxine  stimulation  of  its  protein  biosynthetic  activity. 

The  major  accomplishment  of  this  project  is  the  demonstra- 
tion for  the  first  time  that  thyroxine  stimulates  protein  bio- 
synthesis and  that  this  effect  is  probably  primary  to  most  of  the 
generally  recognized  physiological  actions  of  the  thyroid  hormones, 
Thyroxine,  administered  in  vivo  or  in  vitro,  stimulates  amino  acid 
incorporation  into  proteTF  in  cell-TFee  rat  liver  preparations. 
Conversely,  hypothyroidism  induced  by  surgical  thyroidectomy, 
results  in  a  reduction  in  the  rate  of  amino  acid  incorporation 
into  protein  in  similar  preparations,  indicating  that  the 
thyroid  effect  on  protein  biosynthesis  is  tonically  active  and 
physiological . 

The  biochemical  mechanism  of  the  thyroxine  stimulation  of 
protein  biosynthesis  has  been  studied  in  considerable  detail  in 
completely  in  vitro  systems.   Thyroxine  added  in  vitro  to  cell- 
free  liver  "Eomogenates  stimulates  amino  acid  incorporation  into 
protein.   The  in  vitro  thyroxine  effect  is  preceded  by  a  5  to  7 
minute  latent  period  preceding  the  stimulation.   This  lag  can  be 
eliminated  by  preincubation  for  a  similar  amount  of  time, 
provided  thyroxine,  mitochondria,  and  an  oxidizable  substrate  are 
present  during  the  preincubation.   The  thyroxine  effect  exhibits 
an  absolute  requirement  for  mitochondria  and  an  oxidizable 
substrate;  when  these  components  of  the  system  are  replaced  by  an 
alternative  ATP  generating  system,  such  as  creatine  phosphate  and 
creatine  kinase,  there  is  no  thyroxine  effect  although  the  control 
rate  of  amino  acid  incorporation  into  protein  is  essentially  the 
same  as  with  the  mitochondrial  system.   Although  the  mitochondria 
are  essential  for  the  effect,  the  thyroxine  effect  is  to  stimulate 
amino  acid  incorporation  into  microsomal  protein.   These  findings 
suggested  that  the  role  of  the  mitochondria  and  the  oxidizable 
substrate  was  in  some  preliminary  reaction  with  thyroxine  during 
the  latent  period  which  then  subsequently  led  to  a  stimulation  of 
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the  rate  of  amino  acid  incorporation  into  microsomal  protein. 
It  has  now  been  found  possible  to  carry  out  this  preliminary 
reaction  under  controlled  conditions,  then  remove  the  mito- 
chondria, add  the  residual  soluble  components  of  the  mixture  to 
a  protein  synthesizing  system  supported  by  a  creatine  phosphate- 
ATP  generating  system,  and  observe  the  thyroxine  stimulation. 
These  results  indicate  the  presence  of  the  active  factor (s) 
formed  by  the  interaction  of  thyroxine,  mitochondria,  and 
oxidizable  substrate,  which  is  (are)  responsible  for  the  thyroxine 
stimulation  of  protein  biosynthesis.   The  Section  has  been  carry- 
ing out  a  series  of  experiments  aimed  at  isolating,  purifying, 
and  identifying  the  active  agent(s) .   The  results  thus  far  indicate 
that  its  production  by  the  thyroxine-mitochondrial  system  requires 
a  high  energy  compound,  probably  ATP.   It  can  be  prepared  in 
soluble  form  and  stored  at  -20°C  for  several  months  without  loss 
of  activity.   It  is  a  small,  dialyzable,  heat-stable,  acid-labile, 
moderately  base-stable,  organic,  anionic  substance.   It  does  not 
extract  into  butanol,  indicating  that  it  is  not  an  iodothyronine 
derivative.   It  can  be  separated  from  all  but  trace  amounts  of 
nucleotides  by  charcoal  treatment  which  is  not  so  effective  in 
adsorbing  it .   These  properties  are  remarkably  similar  to  those 
of  phosphoiodohistidine  reported  to  be  present  in  mitochondria 
and  to  function  as  a  high  energy  intermediate  in  oxidative 
phosphorylation.   Studies  by  Dr.  Elaine  Kaufman  in  this  Section 
have  failed  to  confirm  the  presence  or  postulated  role  of  this 
iodohistidine  compound,  and  at  present  it  does  not  appear  that  it 
is  the  active  agent  in  the  stimulation  of  protein  synthesis. 

Previous  studies  in  this  laboratory  had  demonstrated  that 
the  thyroid  hormone  stimulation  of  protein  synthesis  in  vitro  is 
not  dependent  on  any  prior  effect  on  RNA  synthesis.   However,  it 
was  reported  in  another  laboratory  that  the  stimulation  of  protein 
synthesis  by  triiodothyronine  in  vivo  occurred  after  a  latent 
period  in  vivo  of  at  least  30  Hours  and  followed  earlier  increase 
in  RNA  synthesis .   It  was  concluded  that  the  effect  on  protein 
synthesis  was  secondary  to  a  stimulation  of  nuclear  ribosomal 
synthesis.   Studies  by  this  Section  completed  this  year  have 
demonstrated  that  if  the  assay  system  is  complete  and  contains 
mitochondria,  then  the  stimulation  of  protein  synthesis  following 
a  single  small  dose  of  triiodothyronine  in  vivo,  can  be  observed 
with  no  latent  period  and  before  any  change  in  RNA  metabolism  has 
occurred.   Several  hours  later,  a  secondary  increase  in  cyto- 
plasmic RNA  and  an  additional  increase  in  the  rate  of  protein 
synthesis  occurs.   The  results  of  these  studies  demonstrate  that 
the  stimulation  of  protein  synthesis  by  thyroid  hormones  i£  vivo 
is  a  double  component  affair,  first  a  mitochondria-dependent, 
exclusively  cytoplasmic  stimulation  of  protein  synthesis  at  the 
level  of  translation  followed  by  a  secondary  nuclear-mediated 
biological  adaptation  of  the  intact  cell  to  increase  the  amount 
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of  ribosomes.   In  other  words,  a  primary  stimulation  of  the 
existing  protein  synthesizing  machinery  of  the  cell  is  followed 
by  a  cellular  adaptation  to  increase  the  amount  of  protein 
synthesizing  machinery.   The  initial  biochemical  action  of  the 
thyroid  hormone  occurs,  however,  in  the  mitochondria,  and  all 
of  the  initial  and  delayed  effects  of  thyroid  hormones  on  RNA 
and  protein  metabolism  are  secondary  to  that.   The  main  focus  of 
the  project  is  still  on  the  nature,  mechanism,  and  products  of 
the  primary  thyroxine-mitochondrial  reaction. 

Studies  currently  in  process  by  Dr.  John  Johnson  of  this 
Section  are  directed  at  the  elucidation  of  the  cytoplasmic 
mechanisms  involved  in  the  regulation  of  nuclear  RNA  synthesis. 
This  would  have  relevance  to  the  mechanism  of  the  secondary 
cellular  adaptation  to  the  initial  effects  of  thyroid  hormones. 
These  studies  are  still  in  their  development  stage,  and  methods 
are  almost  worked  out  to  investigate  the  regulation  of  nuclear 
RNA  synthesis  rn  vitro . 

Previous  studies  on  this  project  demonstrated  that 
thyroxine  in  vitro  stimulated  in  vitro  protein  synthesis  in  the 
immature  or~developing  brain.  "Ur .  Patricia  Middleton  is  attempt- 
ing to  reproduce  this  effect  ±n^   vivo .   These  in  vivo  studies  are 
a  necessary  preliminary  to  examining  the  effecTs  of  thyroxine  on 
myelin,  nerve-ending,  enzymatic,  and  structural  protein  synthesis 
in  the  developing  brain.   A  number  of  technical  difficulties  have 
been  encountered.   Thyroxine  effects  in  vivo  may  or  may  not  be 
observed  depending  on  the  tracer  amino~acid  employed,  the  route 
of  injection  of  the  amino  acid,  the  duration  of  thyroxine  pre- 
treatraent,  etc.   The  problem  has  been  localized  to  the  need  to 
correct  for  specific  activity  of  the  precursor  amino  acid  pool 
in  the  tissue.   If  this  is  measured  and  properly  taken  into 
account,  then  the  thyroxine  effects  on  protein  synthesis  in  vivo 
become  clear.   A  method  based  on  the  rigorous  consideration  oT 
the  entire  history  of  the  precursor  amino  acid  pool  specific 
activity  has  been  developed  to  permit  accurate  assays  of  protein 
synthesis  i£  vivo.   This  phase  of  the  study  is  almost  completed, 
and  it  demonstrates  a  thyroxine  stimulation  of  protein  synthesis 
in  the  immature  brain  in  vivo. 

Previous  studies  of  the  developmental  biochemistry  of 
brain  maturation  in  this  Section  revealed  that  the  mitochondrial 
enzyme,  D-( -) -p-hydroxybutyrate  dehydrogenase  (BDH) ,  increased 
in  amount  in  the  brain  during  maturation  but  then  declined  to 
very  low  levels  after  maturation  had  occurred.   Work  in  other 
laboratories  indicated,  however,  that  during  prolonged  starvation 
therapy  in  obese  patients,  the  brain  begins  to  utilize 
p-hydroxybutyrate  for  energy  since  the  body's  carbohydrate  stores 
have  become  more  or  less  depleted.   This  seemed  incompatible  with 
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the  lack  of  enzyme  in  the  mature  brain.   Dr.  Arnold  Smith  in 
this  Section  has  investigated  the  effect  of  starvation  on  the 
brain  BDH  level,  and  has  found  that  starvation  does  in  fact 
induce  a  rise  of  this  enzyme  activity  in  the  mature  brain.   It 
appears  that  the  level  of  ketone  bodies  in  the  blood  is  involved 
in  the  mechanism  of  the  effect.   In  fact,  he  has  obtained  evi- 
dence that  the  decline  in  the  enzyme  level  following  maturation 
may  be  a  consequence  of  the  dietary  change  which  occurs  on  the 
switch  from  high  fat  to  high  carbohydrate  diet  on  weaning.   These 
studies  have  important  implications  toward  brain  metabolic 
adaptative  mechanisms  and  the  effects  of  nutrition  on  brain 
developmental  processes. 

Significance  to  Bio-medical  Research  and  the  Program  of 
the  Institute:   A  unique  feature  of  the  cerebral  metabolism  is 
its  apparent  lack  of  response  to  high  circulating  levels  of 
thyroid  hormone.   An  understanding  of  the  basis  of  this  unique 
behavior  may  reveal  information  concerning  the  metabolism  of  the 
brain  in  health  and  disease.   Also,  the  mechanism  of  action  of 
thyroxine  has  been  under  investigation  for  many  decades,  but  thus 
far  a  satisfactory  explanation  of  the  mechanism  by  which  it 
increases  metabolic  rate,  stimulates  metamorphosis  and  growth,  or 
causes  the  many  disturbances  in  body  physiology  and  biochemistry 
in  thyroid  disease  has  eluded  investigators.   The  solution  of 
this  problem  could  then  lead  to  fundamental  advances  not  only  in 
the  understanding  of  how  this  important  hormone  regulates  bodily 
functions  but  also  of  the  nature  of  bodily  processes  on  which  it 
acts.   The  clarification  of  the  relationship  between  its  mechanism 
of  action  and  its  effects  on  development  of  the  brain  might  also 
lead  to  a  better  understanding  of  the  many  biochemical  processes 
underlying  the  maturation  of  the  brain. 

Proposed  Course  of  Project:   The  project  will  be  continued 
essentially  on  the  same  course  already  indicated.   The  major 
avenues  to  be  pursued  are:   (1)  the  attempts  to  isolate,  purify, 
and  identify  the  product  of  the  thyroxine-mitochondrial  reaction 
responsible  for  the  stimulation  of  protein  biosynthesis;  (2) 
further  studies  on  the  elucidation  of  the  mechanism  of  the 
stimulation  of  the  protein  biosynthetic  processes;  (3)  further 
studies  of  the  biochemical  differences  between  mature  and  immature 
brain  and  the  role  of  thyroxine  in  the  biochemical  changes  lead- 
ing to  maturation  and  development  of  the  brain. 

Honors  and  Awards:   None 
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Krause,  R.  L.  and  Sokolof f ,  L.:   Effects  of  thyroxine  on 
initiation  and  completion  of  protein  chains  of  hemoglobin 
in  vitro.   J.  Biol.  Chem.,  242:  1431,  1967 

Klee,  C.  B.  and  Sokolof f ,  L.:   Changes  in  D(-) -p-Hydroxybutyric 
dehydrogenase  activity  during  brain  maturation  in  the  rat. 
J.  Biol.  Chem. ,  242:  3880,  1967 

Sokolof f,  L.:   Current  concepts  of  the  mechanism  of  action  of 
thyroid  hormones.   J.  Clin.  Endocrin.  and  Metabolism,  27:  1764, 
1967 

Sokolof f,  L.:   The  action  of  thyroid  hormones  in  brain  and  other 
tissues.   In  Proceedings  of  The  Conference  on  Drugs  and  Toxins 
as  Etiological  Agents  in  Mental  Retardation.  Excerpta  Medica 
Foundation ,  Amsterdam.   (In  press) 

Sokolof f ,  L.:   Basic  concepts  of  the  cerebral  circulation  and 
metabolism.   In  Proceedings  of  the  Conference  on  Drugs  and 
Toxins  as  Etiological  Agents  in  Mental  Retardation.   Excerpta 
Medica  Foundation,  Amsterdam.   (.In  press) 

Sokolof f,  L.,  Roberts,  P.  A.,  Januska,  M.  M.,  and  Kline,  J.  E.: 
Mechanisms  of  stimulation  of  protein  synthesis  by  thyroid 
hormones  in  vivo.   Proc .  Natl.  Acad.  Sci.   (In  press) 

Sokoloff,  L.:   Cerebral  circulation  and  behavior  in  man: 
strategy  and  findings.   In  Proceedings  of  the  Symposium  on 
"Some  Current  Issues  in  Psychochemical  Research  Strategies 
in  Man",  New  Vork  City,  December  28-29,  1967.   (In  press) 

Sokoloff,  L.:   Role  of  mitochondria  in  the  stimulation  of  protein 
synthesis  by  thyroid  hormones.   In  Proceedings  of  The  Third 
Kettering  Symposium  on  "Some  Regulatory  Mechanisms  for  Protein 
Synthesis  in  Mammalian  Cells" ,  Yellow  Kprings,  Uhio,  May  b-a, 
1968.   Academic  Press  (In  press) 
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Project  Description: 

Objectives:  This  project  is  directed  at  the  acquisition 
of  knowledge  of  the  biochemical  changes  associated  with  chronic 
alcohol  ingestion  and  the  integration  of  such  knowledge  into  a 
framework  which  it  is  hoped  will  provide  a  basis  for  the  under- 
standing of  the  mechanisms  underlying  alcohol  addiction  and  the 
withdrawal  effects. 

Methods  Employed:   The  enzymes  associated  with  ethanol 
metabolism  and  that  of  its  products  will  be  assayed  in  brain, 
liver,  and  other  tissues  of  normal  rats  and  rats  fed  various 
amounts  of  ethanol  for  various  periods.   Evidence  of  enzyme 
inductions  or  repression  by  alcohol  will  thus  be  sought.   Any 
changes  in  tissue  enzyme  levels  will  be  examined  for  possible 
effects  on  the  metabolism  of  other  important  metabolites  on 
which  these  enzymes  could  conceivably  act.   In  parallel  studies 
purified  enzymes  of  the  alcohol  metabolic  pathway  will  be 
studied  for  substrate  specificity  and  their  effects  on  selected 
metabolites  known  to  be  important  in  the  functional  activity  of 
the  nervous  system. 

Classical  methods  of  enzymology  will  be  employed. 
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Major  Findings:   All  previous  studies  of  the  tissue 
levels  oT^he  enzymes  in  the  ethanol  metabolic  pathway  have 
been  carried  out  with  unprecise  and  non-specific  methods  for 
studies  in  crude  tissue  preparations;   they  are  suitable  only 
for  experiments  with  purified  enzymes.   It  was,  therefore, 
necessary  to  obtain  methods  more  suitable  for  the  proposed 
studies.   Most  of  the  effort  on  this  project  has  been  directed 
at  the  development  of  such  methods.   Two  such  methods  have  now 
been  established  in  this  laboratory:   one  is  for  the  assay  of 
aldehyde  dehydrogenase,  the  other  is  for  alcohol  dehydrogenase. 
Evidence  obtained  with  the  latter  method  indicates  that  there 
is  a  significant  amount  of  alcohol  dehydrogenase  activity  in 
brain;  this  is  the  first  time  that  this  enzyme  has  been 
detected  in  brain.   It  is  very  similar  to  liver  alcohol 
dehydrogenase  as  assessed  by  pH  optima,  apparent  Kjj  values, 
and  substrate  stereo  specificity.   In  addition,  a  thermo-stable, 
soluble  factor  has  been  found  in  brain  that  activates  liver 
alcohol  dehydrogenase;  heretofore,  no  activators  of  this 
enzyme  were  known. 

Significance  to  Bio-medical  Research  and  the  Program 
of  the  Institute:   Numerous  drugs  and  chemical  agents  cause 
addiction  which  results  in  withdrawal  symptoms  when  their  use 
is  discontinued.   Alcohol  is  one  of  the  most  common.   Although 
it  is  clear  that  some  biochemical  change  must  have  occurred, 
none  yet  has  been  found  which  could  satisfactorily  explain  the 
phenomenon.   Elucidation  of  the  biochemical  mechanism  of  alcohol 
addiction  m.ight  not  only  serve  as  a  model  for  other  types  of 
addiction  but  might  also  lead  to  a  more  rational  approach  to 
therapy . 

Proposed  Course  of  Project:   Studies  are  underway  to 
answer  the  questions  outlined  above. 

Honors  and  Awards:   None 

Publications:   None 
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Serial  No.  M-CS-Ph-1 

1.  Laboratory  of  Clinical  Science 

2.  Section  on  Pharmacology 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Biochemical  factors  involved  in  the  action  of 
drugs .   VI .  Effects  of  drugs  and  hormones  on 
the  disposition  of  noradrenaline  and  serotonin. 

Previous  Serial  Number:   Same 

Principal  Investigators:  Julius  Axelrod,  Donald  Eccleston  and 

Lewis  Landsberg 

Other  Investigators:   None 

Man  Years 

Total:  2.0 
Professional:  1.5 
Others:       0.5 

Project  Description: 

Objectives;  To  study  the  effect  of  drugs  on  the  uptake  of 
Cl4_serotonin  in  the  guinea  pig  vas  deferens.   To  examine  the 
role  of  hormones  on  the  physiological  disposition  of  noradren- 
aline. 

Methods  Employed:  Biochemical,  pharmacological  and  radio- 
isotopic procedures . 

Major  Findings:   Cl4_serotonin  is  taken  up  and  stored  in  the 
noradrenergic  nerve  terminals  of  the  guinea  pig  vas  deferens. 
The  uptake  of  C^^.serotonin  is  blocked  by  cocaine,  tricyclic, 
antidepressant  drugs  and  noradrenaline.   It  appears  there  is  a 
relationship  between  the  ability  for  antidepressant  drugs  to 
block  uptake  of  Cl'^-serotonin  into  the  vas  deferens  and  clinical 
effectiveness  of  these  drugs. 

Removal  of  the  pituitary,  thyroid,  or  adrenal  gland  increases 
the  turnover  of  noradrenaline  in  the  rat  heart.   The  increase  in 
noradrenaline  turnover  can  be  partially  abolished  by  the 
administration  of  either  thyroid  or  ACTH  and  completely  abolished 
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by  giving  both  hormones  together.   The  administration  of 
ganglionic  blocking  agents  restores  the  turnover  of  cardiac 
noradrenaline  in  the  hypophysectomized  rat . 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute:   The  ability  to  block  the  uptake  of  Cl4_serotonin  in 
the  vas  deferens  might  be  a  simple  procedure  to  screen  anti- 
depressant drugs.   We  have  clearly  demonstrated  that  other 
hormones  can  influence  the  activity  of  the  sympathetic  nervous 
system. 

Proposed  Course  of  Project;   Effect  of  drugs  on  the  uptake 
and  storage  of  serotonin  in  sympathetic  nerves  of  the  pineal 
gland. 

Honors  and  Awards : 

Dr.  Axelrod  has  been  invited  to  give  papers  at  the  Inter- 
national Symposium  on  Indoleamine,  New  York,  May  1967,  and  to 
give  the  Nathanson  Memorial  Lecture,  University  of  Southern 
California,  March  1968.   Dr.  Axelrod  has  been  elected  to  serve 
on  the  Editorial  Board  of  Pharmacological  Research  Communica- 
tions, 1968. 

Publications: 

Axelrod,  J.  and  Wurtman,  R. J. :  Fate  of  norepinephrine  in 
sympathetic  neurone  and  by  cardiovascular  drugs.   New  York  State 
Journal  of  Medicine  68:  252-256,  Jan. 1968. 

Landsberg,  L.  and  Axelrod,  J. :  Reduced  accumulation  of 
3H-norepinephrine  in  the  rat  heart  following  hypophysectomy. 
Endocrinology  82:  175-178,  Jan. 1968. 

Eccleston,  D. ,  Thoa,  N.B.  and  Axelrod,  J. :  Inhibition  by  drugs 
of  the  accumulation  in  vitro  of  5-hydroxytryptamine  in  guinea 
pig  vas  deferens.   Nature  217:  846-847,  March  1968. 

Axelrod,  J.  :  Cellular  adaptation  in  the  development  of  tolerance 
to  drugs.  In:  The  Addictive  States,  Res. Publ. Assoc. Nerv.Ment.Dis. , 
Williams  &  Wilkins,  Baltimore,  Vol.XLVI,  1968,  pp. 247-264. 

Axelrod,  J. :  The  fate  of  norepinephrine  and  the  effect  of  drugs. 
The  Physiologist  11:  63-73,  Feb. 1968. 

Axelrod,  J.  and  Wurtman,  R.J. :  Effects  of  cardiovascular  drugs 
on  the  physiological  disposition  of  norepinephrine.   Heart 
Bulletin  16:  49-53,  May- June  1967. 
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Eisenfeld,  A.J.,  Axelrod,  J.  and  Krakoff,  L. :  Inhibition  of  the 
extraneuronal  acctunulation  and  metabolism  of  norepinephrine  by 
adrenergic  blocking  agents.   J.  Pharmacol.  Exptl.  Therap.  156: 
107-113,  April  1967. 

Eisenfeld,  A.J.  and  Axelrod,  J. :  Evidence  for  estradiol  binding 
sites  in  the  hypothalamus — effect  of  drugs.   Biochem.  Pharmacol. 
16:  1781-1785,  Sept.  1967. 

Eisenfeld,  A.J.,  Landsberg,  L.  and  Axelrod,  J.:  Effect  of  drugs 
on  the  accumulation  and  metabolism  of  extraneuronal  norepineph- 
rine in  the  rat  heart.   J.  Pharmacol.  Exptl.  Therap.  158: 
378-385,  Dec. 1967. 

Eisenfeld,  A.J. :  Computer  analysis  of  the  distribution  of 
H3-estradiol.   Biochim.  Biophys.  Acta  136:  498-507,  April  1967. 

Iversen,  L.L. ,  Axelrod,  J.  and  Glowinski,  J.:  The  effect  of 
antidepressant  drugs  on  the  uptake  and  metabolism  of  catechol- 
amines in  the  brain.   Excerpt a  Medica  Internatl. Congress  Series 
No . 129 :  362-366,  March  1966. 
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Serial  No.  M-CS-Ph-2 

1.  Laboratory  of  Clinical  Science 

2.  Section  on  Pharmacology 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:  Physiological  disposition  and  metabolic  fate  of 
drugs  and  hormones  affecting  the  nervous  system. 

Previous  Serial  Number:   Same 

Principal  Investigators:   Julius  Axelrod,  Jacques  de  Champlain 

Lawrence  Krakoff,  Robert  Mueller  and 
Lewis  Landsberg 

Other  Investigators:   None 

Man  Years: 

Total:  2.5 
Professional:  2.0 
Others :       0.5 

Project  Description: 

Objectives:   This  project  is  concerned  with  the  tissue  dis- 
tribution  of  drugs  and  hormones  in  normal  and  pathological  states, 

Methods  Employed:  Biochemical,  pharmacological  and  physio- 
logical  procedures. 

Major  Findings:   Previous  work  has  shown  that  there  is  a 
defect  in  the  storage  of  noradrenaline  in  the  hearts  of  rats 
made  hypertensive  with  doc  and  salt.   When  salt  is  removed  from 
the  diet  and  a  naturetic  agent  is  given,  the  blood  pressure 
returns  to  normal  and  the  storage  defect  is  reversed.   The  admin- 
istration of  ganglionic  blocking  agents  also  restores  the  blood 
pressure  and  the  ability  to  store  noradrenaline  to  normal.   The 
storage  defect  in  noradrenaline  precedes  the  rise  in  blood 
pressure  in  experimental  hypertension. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute:   Our  experiments  show  that  the  sympathetic  nervous 
system  is  involved  in  certain  types  of  hypertension. 
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Proposed  Course  of  Project;   The  relationship  between  other 
forms  of  experimental  hypertension  and  the  sympathetic  nervous 
system  will  be  examined. 

Honors  and  Awards : 

Dr.  Axelrod  has  been  invited  to  present  a  paper  on:  "The  Use 
of  Radioisotopes  in  Pharmacology",  in  Geneva,  1967. 

Dr.  Axelrod  has  received  the  Gairdner  Award  1967  and  the 
Alumni  Achievement  Award,  Geoi-ge  Washington  University,  1968. 

Publications: 

de  Champlain,  J.,  Krakoff,  L.R.  and  Axelrod,  J.:  Catecholamine 
metabolism  in  experimental  hypertension  in  the  rat.  Circulation 
Research  20:  136-145,  Jan.  1967. 

Noble,  E.P.,  Wurtman,  R.J.  and  Axelrod,  J.:  A  simple  and  rapid 
method  for  injecting  H3-norepinephrine  into  the  lateral  ventricle 
of  the  rat  brain.   Life  Sciences  6:  281-291,  Jan. 1967 

Iversen,  L.L. ,  de  Champlain,  J.,  Glowinski ,  J.  and  Axelrod,  J.: 
Uptake,  storage  and  metabolism  of  norepinephrine  in  tissues  of 
the  developing  rat.   J.  Pharmacol.  Exptl.  Therap.  157:  509-516, 
Sept.  1967. 

Krakoff,  L.R.,  de  Champlain,  J.  and  Axelrod,  J.:  Abnormal  storage 
of  norepinephrine  in  experimental  hypertension  in  the  rat. 
Circulation  Research  21:  583-591,  Nov. 1967. 
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Serial  No.   M-CS-Ph-3 

1.  Laboratory  of  Clinical  Science 

2.  Section  on  Pharmacology 

3.  Bethesda^  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:  Cellular  mechanisms  in  the  metabolism  of  drugs 
and  hormones. 

Previous  Serial  Number:   Same 

Principal  Investigators:   Julius  Axelrod,  Ira  Black  and 

Robert  Mueller 

Other  Investigators:  Elliot  Vesell  and  Jean  Lauber 

Cooperating  Units:   Laboratory  of  Chemical  Pharmacology, 

National  Heart  Institute  and  Department  of 
Zoology,  University  of  Alberta,  Edmonton, 
Alberta,  Canada. 

Man  Years 

Total:  2.0 
Professional:  1.5 
Others:        0.5 


Project  Description: 

Objectives:   To  study  the  enzymes  involved  in  the  forma- 
tion and  metabolism  of  drugs  and  hormones. 

Methods  Employed:  Biochemical,  pharmacological  and 
radioactive  tracer  techniques. 

Major  Findings:   At  least  two  forms  of  hydroxyindole-0- 
methyl  transferase  were  found  in  avian  pineal.   The  adrenaline- 
forming  enzyme  PNMT  was  found  to  be  present  in  at  least  five 
different  forms  in  the  adrenal  gland  depending  on  the  species. 

Monoamine  oxidase  in  the  salivary  was  found  to  be  induced 
by  the  administration  of  isoproterenol.  This  induction  can  be 
blocked  by  pretreatment  with  B-blocking  agents  or  agents  that 
inhibit  protein  synthesis. 
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Subcellular  studies  indicate  that  in  certain  tissue  (hearty 
salivary  gland),  monoamine  oxidase  is  present  in  the 
noradrenaline  storage  granules. 

Hepatic  tyrosine  transaminase  can  be  induced  by  depleting 
the  tissues  of  noradrenaline.   Repleting  tissues  with  the 
catecholamine  prevents  the  induction  of  this  enzyme.   The 
24-hour  rh3rthm  in  hepatic  tyrosine  transaminase  can  be  suppressed 
by  elevating  tissue  noradrenaline. 

Significance  to  Bio-Medical  Research  and  the  Prograjn  of  the 
Institute;  The  release  of  the  sympathetic  neurotransmitter 
might  be  controlled  directly  by  monoamine  oxidase  in  the 
noradrenaline  storage  granule.   There  appears  to  be  a 
noradrenergic  control  of  tyrosine  transaminase  rhythm  in  the 
1 iver  o 

Proposed  Course  of  Project;  The  effect  of  isoproterenol  on 
the  mechanism  of  cardiac  growth  will  be  examined.   The  relation- 
ship between  noradrenaline  and  other  biochemical  rhythms  will  be 
examined. 


Honors  and  Awards: 

Dr,  Axelrod  received  an  NIH  Lectureship,  Oct, 1967,   He  also 
was  invited  to  give  papers  at  the  International  Biochemical 
Congress,  Tokyo  and  The  Medicinal  Chemistry  Meeting  of  the 
American  Chemical  Society  in  Quebec, 1968, 

Dr.  Axelrod  has  been  invited  to  join  the  Editorial  Advisory 
Board  of  the  International  Jovirnal  of  Neurobiology, 

Publications; 

Wurtman,  R.J.,  Axelrod,  J,,  Vesell,  E,S,  and  Ross,  G.T.  : 
Species  differences  in  inducibility  of  phenylethanolamine~N- 
methyl  Transferase.   Endocrinology  82:   584-590,  March  1968. 

Wurtman,  R.J.,  Noble,  E.P.  and  Axelrod,  J,:   Inhibition  of 
enzymatic  synthesis  of  epinephrine  by  low  doses  of 
glucocorticoids.   Endocrinology  80:   825-828,  May  1967. 

Krakof f ,  L.R,  and  Axelrod,  J, ;   Inhibition  of  phenylethanol- 
amine-N-methyl  transferase.   Biochem.  Pharmacol.  16:   1384-1386, 
July  1967. 
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Wurtman,  R.  J«  and  Axelrod,  J,  :  Daily  rhythaiic  changes  in 
tyrosine  transaminase  activity  of  the  rat  liver.   Proc.  Natl. 
Acad.  Sci.  57:   1594-1598,  June  1967. 

Wurtman,  R, J«,  Axelrod,  J.  and  Tramezzani,  J.:  Distribution  of 
the  adrenaline-forming  enzyme  in  the  adrenal  gland  of  a  snake, 
Xenodon  merremii.   Nature  215:   879-880,  Aug.  1967. 

Snyder,  S.H. ,  Axelrod,  J.,  Smith,  O.D,  and  Pucci,  G.L. : 
Formation  of  methanol  by  an  enzyme  in  the  ectopic  plnealoma. 
Nature  215:   773-774,  Aug.  1967. 

Wurtman,  R.J. :  Control  of  epinephrine  synthesis  by  the 
pituitary  and  adrenal  cortex:   Possible  role  in  the 
pathophysiology  of  chronic  stress.   In:   Himwich^  W,  (Ed.) 
Recent  Advances  in  Biological  Psychiatry  New  York,  New  York, 
Plenum  Press,  1967,  pp.  359-368. 
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Serial  No.   M-CS-Ph-4 

1.  Laboratory  of  Clinical  Science 

2.  Section  on  Pharmacology 

3.  Bethesda^  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30 ^  1968 

Project  Title:   The  biochemical  and  physiological  actions  of  the 
pineal  gland. 

Principal  Investigators:   Julius  Axelrod 

Other  Investigators:   Jean  Lauber,  Harvey  Shein,  Richard  Wurtman 

and  Mark  Zweig  a 

U 

Cooperating  Units:   Department  of   Zoology,  University  of  Alberta, 
Edmonton,  Alberta,  Canada;  Research 
Department,  McLean  Hospital,  Massachusetts 
General  Hospital,  Belmont,  Massachusetts; 
Department  of  Nutrition  and  Food  Science 
Massachusetts  Institute  of  Technology;  and 
Washington  University,  School  of  Medicine, 
St.  Louis,  Missouri 

Man  Years: 

Total:  1.0 
Professional:  0.5 
Others:        0.5 

Project  Description: 

Objectives:   To  determine  how  the  sympathetic  nervous  system 
regulates  the  biochemical  events  in  the  pineal  gland. 

Methods  Employed:  Biochemical,  pharmacological  and 
radioactive  techniques. 

Major  Findings:   Light  causes  an  elevation  of  the  melatonin- 
forming  enzyme  in  birds.   Information  about  lighting  reaches  the 
bird  pineal  via  a  nonretinal  pathway  and  does  not  involve  the 
sympathetic  nervous  system, 

A  24-hour  rhythm  in  noradrenaline  content  of  the  pineal 
gland  was  found.   This  rhythm  can  be  abolished  be  decentralization 
or  by  lesions  in  the  median  forebrain  bundle. 
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Experiments  in  pineal  organ  cultures  showed  that 
tryptophan  can  form  serotonin,  5-hydroxyindoleacetic  acid  and 
melatonin.   When  noradrenaline  is  added  to  the  tissue  culture 
there  is  a  stimulation  of  melatonin  formation  and  protein 
synthesis, 

\Vhen  the  synthesis  of  noradrenaline  is  inhibited  in  the 
intact  rat  the  serotonin  content  of  the  sympathetic  nerves  of 
the  pineal  are  elevated.   The  administration  of  noradrenaline 
reduces  the  serotonin  levels  in  the  rat  pineal. 

Significance  to  Biomedical  Research  and  the  Program  of  the 
Institute ;   The  pineal  gland  has  served  as  a  useful  model  to 
study  the  role  of  noradrenaline  in  affecting  extraneural 
biochemical  events.   There  appears  to  be  interrelationship 
between  the  neurotransmitter  noi'adx'enaline  and  serotonin. 

Proposed  Course  of  Project:   The  effect  of  various  drugs  on 
the  conversion  of  tryptophan  to  melatonin  in  pineal  organ 
culture  will  be  examined. 

Honors  and  Awards: 

Dr.  Wurtman  received  the  John  J,  Abel  Award  1968. 
Dr.  Axelrod  has  been  asked  to  serve  on  the  Editorial  Board  of 
Communications  in  Behavioral  Biology. 

Publications: 

Zweig,  M.H.  and  Snyder,  S.H. :   The  development  of  serotonin  and 
serotonin-related  enzymes  in  the  pineal  gland  of  the  rat. 
Communications  in  Behavioral  Biology  1:   103-108,  Feb.   1968. 

Moore,  R.Y,,  Heller,  A,,  Bhatnager,  R.K, ,  Wurtman,  R.J.  and 
Axelrod,  J.:   Central  control  of  the  pineal  gland:   Visual 
pathways.   Arch.  Neurol.  18:   208-218,  Feb,   1968. 

Wurtman,  R.J.,  Larin,  F,,  Axelrod,  J,,  Shein,  H.M.  and  Rosasco,K. 
Formation  of  melatonin  and  5-hydroxyindoleacetic  acid  from 
14C-tryptophan  by  rat  pineal  glands  in  organ  culture.   Nature 
217:   953-954,  March   1968. 

Moore,  R.Y.,  Heller,  A.,  Wurtman,  R,J.  and  Axelrod,  J,:  Visual 
pathway  mediating  pineal  response  to  environmental  light. 
Science  155:   220-223,  Jan.   1967. 
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Shein,  H„M.,  Wiirtmanj  RoJ.  and  Axelrod,  J.:   Synthesis  of 
serotonin  by  pineal  glands  of  the  rat  in  organ  culture. 
Nature  213:   730-731,  Feb,  1967. 

Wurtman,  R.Jo,  Axelrod,  J.,  Chu,  E.W. ,  Heller,  A.  and 
Moore,  R.Y. :   Medial  forebrain  bundle  lesions:   Blockade  of 
effects  of  light  on  rat  gonads  and  pineal.   Endocrinology 
81:   509-514,  Sept.  1967. 

Wtirtman,  R.J.,  Axelrod,  J.,  Sedvall,  G.  and  Moore,  R.Y.  : 
Photic  and  neural  control  of  the  24-ho\ir  norepinephrine  rhythm 
in  the  rat  pineal  gland.   J.  Pharmacol.  Exptl.  Therap.  157: 
487-492,  Sept.  1967. 

Snyder,  SoH„,  Axelrod,  J.  and  Zweig,  M, :   Circadian  rhythm  in 
the  serotonin  content  of  the  rat  pineal  gland:   Regulating 
factors.   J.  Pharmacol.  Exptl.  Therap.  158:   206-213,  Nov.  1967, 
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1.  Laboratory  of  Psychology 

2.  Section  of  the  Chief 

3.  Bethesda 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Studies  of  heredity  and  environment  in  schizophrenia. 

Previous  Serial  Number:   Same. 

Principal  Investigator:   David  Rosenthal 

Other  Investigators:   Paul  H.  Wender,  Seymour  S.  Kety  (Harvard), 

Shmuel  Nagler  (Israel) ,  Fini  Schulsinger  (Denmark) 

Cooperating  Units:   Laboratory  of  Clinical  Science;  4  West,  3  East  Clinical 
Center  Wards. 

Man  Years: 

Total:  4.0 
Professional:  2.5 
Other:         1.5 

Project  Description: 

Objectives:   To  understand  how  hereditary  and  environmental  factors  interact 
to  make  for  schizophrenic  outcomes  of  varying  types  and  degrees. 

Methods  Employed:   1.   A  constructively  critical,  hypothesis-oriented 
analysis  of  the  worthwhile  literatiire  on  heredity  and  environment  in  schizo- 
phrenia.  2.   An  intensive  multidisciplinary  study  of  a  family  with  one-egg 
quadruplet  daughters  concordant  as  to  schizophrenia  but  discordant  as  to 
severity  and  outcome.   This  study  was  published  in  book  form.   We  are  continu- 
ing our  contacts  with  this  family  to  see  what  happens  in  the  clinical  course 
of  these  girls,  and  how  the  course  is  related  to  earlier  and  current  life 
experiences.   3.   Studies  of  adoptees  and  their  biological  and  adoptive 
families.   4.   A  study  of  children  (of  schizophrenic  and  control  parents) 
reared  in  town  or  kibbutz  in  Israel. 

Major  Findings:   1.   The  analysis  of  the  literature  is  reported  in  a  series  of 
papers  and  in  the  study  on  the  quadruplets.   Others  are  in  preparation.   These 
findings  are  too  numerous  to  list  here.   2.   Three  papers  on  our  adoption 
studies  are  now  in  press.   All  three  studies  reveal  unmistakably  that  hereditary 
factors  contribute  to  the  development  of  schizophrenia,  and  to  other  disorders 
that  we  include  in  a  group  called  the  schizophrenic  spectrum.   These  will  be 
further  delineated.   3.   The  siobjects  in  the  Israel  study  are  still  undergoing 
examinations  which  should  be  completed  by  fall,  1968. 
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Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute:  We 
have  resolved  a  chronic,  critical  problem  in  psychiatry  by  demonstrating 
beyond  any  reasonable  doubt  that  genetic  factors  are  importantly  involved  in 
the  etiology  of  schizophrenia  and  related  mental  illnesses.   Moreover,  the 
evidence  thus  far  suggests  that  the  mode  of  genetic  transmission  is  polygenic. 

Proposed  Course  of  Project:   We  plan  to  examine  additional  subjects  in  Denmark 
to  help  us  discriminate  gene  carriers  and  non-gene  carriers  with  respect  to 
personality  and  test  variables,  and  to  learn  more  about  the  contributions  of 
some  environmental  factors  that  interact  with  the  gene-influenced  personali- 
ties to  facilitate  or  suppress  symptom  formation  in  the  gene  carriers.   In 
Israel,  we  have  set  aside  FY  1969  as  a  year  for  analyzing  tlie  data  and  pre- 
paring them  for  publication  in  book  form. 

Honors  and  Av/ards :   None 

Publications: 

Rosenthal,  D.  ,  and  Kety,  S.  S.  (Eds.):  The  transmission  of  Schizophrenia. 
London,  Pergamon  Press.   In  press. 

Rosenthal,  D. ,  et  al. :   Schizophrenics'  offspring  reared  in  adoptive  homes. 
In  Rosenthal,  D. ,  and  Kety,  S.  S.  (Eds.):   The  Transmission  of  Schizo- 
phrenia, London,  Pergamon  Press.   In  press. 

Kety,  S.  S.,  Rosenthal,  D. ,  Wender,  P.  H. ,  and  Schulsinger,  F.:   The  types 
and  prevalence  of  mental  illness  in  the  biological  and  adoptive  families 
of  adopted  schizophrenics.   Ibid. 

Wender,  P.  H. ,  Rosenthal,  D. ,  and  Kety,  S.  S.:   A  psychiatric  assessment  of 
the  adopted  parents  of  schizophrenics.   Ibid. 

Rosenthal,  D. :   The  heredity-environment  issue  in  schizophrenia:   summary  of 
the  conference  and  present  status  of  our  knowledge.   Ibid. 

Rosenthal,  D. :   Genetics  of  the  major  functional  psychoses.   In  London, 
Medical  News ,  March  29,  1968. 

Rosenthal,  D. :   Progress  in  the  genetics  of  intelligence  and  personality. 
In  Glass,  D.  (Ed.):   Biology  and  Behavior:   Genetics,  New  York  City, 
Rockefeller  University  Press,  1968. 

Rosenthal,  D. :  An  historical  and  methodological  review  of  genetic  studies 
of  schizophrenia.  In  Romano,  J.  (Ed.):  The  Origins  of  Schizophrenia, 
Excerpta  Medica  International  Congress  Series,  No.  151,  1968,  pp.  15-26. 
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Serial  No.  M-P-C-(c)-l^ 

1.  Laboratory  of  Psychology 

2.  Section  of  the  Chief 

3.  Bethesda 

PHS-WIMH 
Individual  Project  Report 
Jialy  1,  1967  through  June  30,  I968 

Project  Title:   Reaction  time  in  schizophrenia. 

Previous  Serial  Number:   Same 

Principal  Investigator:   Theodore  P.  Zahn 

Other  Investigators:   David  Rosenthal,  Julian  Silverman,  Monte  Buchsbaum, 
Robert  Henkin  and  Paul  Wender 


Cooperating  Units: 


Adult  Psychiatry  Branch,  NIMH 

Surgical  Neurology  Branch,  NIKDB 

St.  Elizabeths  Hospital 

Clinical  Neuropharmacology  Research  Center 


Man  Years : 

Total:  .5 
Professional:  .2 
Other:         .3 

Project  Description: 

Objectives :   To  study  deficits  in  attention  in  schizophrenia,  particularly 
as  manifested  in  difficulties  in  adopting  and  maintaining  preparatory  sets. 
To  discover  methods  of  improving  these.  To  study  the  specificity  of  such 
deficits  to  schizophrenia.  To  study  possible  organic  and  genetic  determin- 
ants of  such  deficits .  To  study  the  effects  of  hallucinogenic  drugs  such  as 
LSD  on  reaction  time  indices  of  impaired  set  and  attention. 

Methods  Employed:   (A)  A  reaction  time  technique  of  proven  effectiveness  in 
discriminating  between  schizophrenic  and  non-schizophrenic  subjects  is  being 
used  with  three  other  groups  of  subjects:   (l)  Patients  with  psychomotor 
epilepsy,  tested  before  and  after  surgery  (usually  a  unilateral  temporal 
lobectomy).   (2)  Identical  twins  discordant  for  schizophrenia  and  their 
parents.   In  addition  to  reaction  time  tests  these  subjects  have  also  been 
given  a  word  association  test  using  speed  instructions.  By  means  of  these 
tests  we  hope  to  determine  possible  genetic  contributions  to  deficits  of 
attention  and  thinking  in  schizophrenia.   (3)  Adoptive  and  biological 
parents  of  schizophrenics  have  also  been  given  reaction  time  and  word 
association  tests.  Similarly  to  the  above  group,  the  purpose  is  to  deter- 
mine whether  either  group  shows  schizoid  signs . 
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(B)  In  a  collaborative  study  with  investigators  from  APB-NIMIi  and 
NHI  the  effect  of  the  ingestion  of  50  micrograms  of  LSD  on  reaction  time 
was  studied  in  eight  of  the  LSD  users. 

Major  Findings:  Data  collection  and  analysis  is  in  progress  on  all  groups. 
However,  a  few  preliminary  trends  are  emerging. 

A.  (l)  About  half  of  the  temporal-lobe  follow-up  cases  were  found 
by  us  previously  to  give  essentially  normal  reaction  time  performance 
despite  some  apparent  personality  disturbance.  All  patients  tested  so  far 
after  temporal  Jobectomies  have  shown  a  decline  in  their  reaction  time  per- 
formance, suggesting  a  possible  recovery  of  functioning  over  time.  The 
nature  of  the  defect  can  be  assessed  only  when  more  data  are  available. 

(2)  The  nonschizophrenic  members  of  the  twin  pairs  are  markedly  less  im- 
paired in  reaction  time  than  are  the  schizophrenic  twins.  Further,  the 
differences  between  the  twins  are  maximal  in  precisely  those  aspects  of 
reaction-time  performance  that  we  have  found  in  previous  research  to  dis- 
tinguish unrelated  schizophrenic  and  normal  subjects — those  aspects  which 
we  consider  to  be  related  to  a  capacity  for  the  adoption  and  maintenance 
of  preparatory  sets.   (3)  The  biological  parents  of  schizophrenics  gave 
significantly  more  unusual  and  deviant  word  associations  than  the  adoptive 
parents.  No  significant  differences  in  reaction  time  were  found  either  in 
responses  to  the  words  or  in  our  standard  test  of  simple  motor  reaction 
time  although  in  the  latter  data  there  was  a  trend  toward  more  schizophrenic- 
like performance  by  the  biological  parents . 

B.  Although  there  were  no  pronounced  effects  of  ISD  on  reaction 
time  for  the  group  as  a  whole,  the  subjects  (N=l4)  who  reported  the  most 
subjective  changes  from  the  drug  showed  an  impairment  on  trials  with  a 
short  preparatory  interval  when  the  length  of  the  interval  was  unpredict- 
able.  This  deficit  has  been  found  characteristic  of  acute  schizophrenics 
in  our  laboratory. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
These  studies  are  designed  in  part  to  explore  the  possibility  of  a  biologi- 
cal basis  for  schizophrenia.  Since  patients  with  lesions  in  the  temporal 
lobe  frequently  exhibit  a  schizophrenic -like  personality  picture  and  since 
patients  with  other  types  of  brain  lesions  have  been  found  to  exhibit 
reaction  time  deficits  (but  of  different  types  than  those  shown  by  schizo- 
phrenics) the  reaction  time  performance  of  these  patients  might  indicate 
if  a  temporal  lobe  disturbance  is  possibly  involved  in  schizophrenia. 
The  study  on  the  twins  shows  that  non-genetic  factors  play  a  major  role  in 
schizophrenic  deficits  in  attention.   The  operation  of  a  genetic  factor  can 
be  assessed  only  when  data  are  collected  on  a  matched  group  of  unrelated 
normal  controls .   The  data  from  the  adoptive  study  suggests  that  the 
"transmission"  of  schizoid  thought  disorder  from  parent  to  child  has  a 
genetic  basis. 
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Proposed  Course  of  Project:   Completion  of  data  collection  of  these  three 
groups.  Since  the  subjects  in  the  family  studies  have  been  studied  in- 
tensively by  other  investigators,  comparisons  of  our  data  with  other  data 
will  be  made.  It  is  hoped  to  replicate  the  ISD  study  using  a  higher 
dosage. 

Honors  and  Awards :  None 

Publications: 

Zahn,  T.  P.:  Word  associations  in  adoptive  and  biological  parents  of 
schizophrenics.  Arch.  Gen.  Psychiat. ,  in  Press. 
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1 .  Laboratory  of  Psychology 

2.  Section  of  the  Chief 

3.  Bethesda 

PHS-WIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  I968 

Project  Title:   Psychophysiological  Responsivity  in  Schizophrenia 

Previous  Serial  Number:   Same 

Principal  Investigator:   Theodore  P.  Zahn 

Other  Investigators:     David  Rosenthal,  Paul  Wender,  Paul  Fedio 

Cooperating  Units:   Adult  Psychiatry  Branch 

Section  on  Technical  Development,  MHIRP 
Surgical  Neurology  Branch,  NINDB 

Man  Years: 

Total:  l.U 
Professional:  .7 
Other:         .7 

Project  Description: 

Objectives:  The  general  purpose  of  these  studies  is  to  investigate  schizo- 
phrenic-normal differences  in  the  relative  autonomic  responsivity  to  various 
stimuli,  the  relationship  of  autonomic  activity  to  adequacy  of  performance 
and  to  psychiatric  condition,  and  possible  genetic  determinants.  Studies 
of  brain  mechanisms  and  other  physiological  mechanisms  involved  in  autonomic 
activity  are  also  in  progress . 

Methods  Employed:  Peripheral  measures  of  autonomic  functioning,  namely  GSR 
heart  rate,  finger  pulse  volume,  respiration  and  skin  temperature  are  re- 
corded during  several  sessions  in  which  stimuli  are  presented  and  tasks  are 
performed  which  vary  in  the  demands  placed  on  the  subjects:  no  stimuli, 
simple  auditory  stimuli  with  no  response  required,  the  same  with  a  "casual" 
response  required,  reaction  time,  word  association,  mental  arithmetic,  and 
cold  pressor.  Specific  and  non-specific  response  frequencies  and  amplitudes, 
baseline  values  and  baseline  changes  are  measured.  These  procedures  are 
being  used  currently  with  identical  twins  discordant  or  concordant  for 
schizophrenia  and  their  parents  and  with  the  adoptive  and  biological  parents 
of  schizophrenic  patients  in  order  to  see  if  whatever  genetic  influence 
there  is  in  schizophrenia  is  manifested  in  autonomic  fimctioning .  Some  of 
these  procedures  are  also  being  used  with  patients  given  temporal  lobec- 
tomies for  psychomotor  epilepsy  and  cingulotomies  for  intractable  pain. 
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Autonomic  activity  during  resting  conditions  and  accompanying  reaction  time 
performance  has  been  tested  in  eight  LSD  users  who  were  given  50  micrograms 
of  I^D  and  imder  control  conditions .  Methods  have  "been  developed  in  our 
laboratory  and  are  being  used  to  analyze  the  GSR,  heart  rate  and  skin 
temperature  data  automatically  from  taped  analog  records  by  means  of  the 
LINC  and  IBM  l620  computers  and  to  transform  and  average  them  on  the  IBM 
360  and  CDC  3200  computers. 

Major  Findings:   1.   Previously  we  had  found  that  the  differences  between 
the  schizophrenic  and  non- schizophrenic  members  of  the  twin  pairs  were  simi- 
lar to  the  differences  between  unrelated  schizophrenic  and  normal  subjects 
in  that:   (a)  despite  equal  autonomic  responsivity  to  meaningless  stimuli, 
the  schizophrenics  were  significantly  hyporeactive  to  more  meaningful 
stimuli;  and  (b)  the  schizophrenics  showed  higher  arousal  levels  under  un- 
demanding conditions  but  the  controls  showed  a  greater  increase  in  arousal 
under  the  mild  stress  of  task  performance.   The  non-schizophrenic  twins, 
in  fact,  responded  more  vigorously  to  the  task  situations  than  unrelated 
normals,  suggesting  a  hyperreactivity  to  mild  stress.  In  further  analyses 
of  these  data  we  have  found  that  electrodermal  activity  to  the  stimuli  in 
the  reaction  time  task  is  correlated  with  the  speed  of  reaction  in  all 
groups.   These  correlations,  as  well  as  the  group  differences,  are  more  im- 
pressive when  the  proportion  of  reactivity  to  more  demanding  vs.  less 
demanding  stimuli  is  used  as  the  measure  of  physiological  activity. 

2.  Wo  statistically  reliable  differences  in  autonomic  functioning 
have  been  found  as  yet  between  adoptive  and  biological  parents  of  schizo- 
phrenics ,  but  there  is  a  trend  of  greater  non-specific  electrodermal 
activity  in  the  biological  parents  suggesting  higher  arousal  levels  in  this 
group . 

3 .  Dramatic  reductions  in  electrodermal  activity  were  found  in  three 
of  five  patients,  moderate  reductions  in  one  and  no  reduction  in  one  patient 
post-cingulotoray.  No  correlation  with  pain  perception  has  been  found. 

h.      The  most  striking  effect  of  LSD  on  electrodermal  activity  was  to 
decrease  reactivity  during  the  preparatory  interval  when  the  time  of  the 
stimulus  was  predictable  (6  of  8  subjects)  and  to  increase  reactivity  when 
the  time  of  the  stim-ulus  was  uncertain  (7  of  8  subjects).  There  was  a  trend 
for  an  increase  in  arousal  under  IBD  as  manifested  by  increased  skin  con- 
ductance and  heart  rate. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
With  respect  to  genetic  influences  in  the  etiology  of  schizophrenia,  our 
measures  have  not  been  foimd  to  indicate  a  "schizophrenic  genotjrpe"  in  the 
absence  of  a  schizophrenic  phenotype.  However  the  hyperresponsivity  to  mild 
stressors  shown  by  the  co-twins  suggests  a  different  relationship  between  a 
"schizophrenic  genotype"  (if  such  exists)  and  autonomic  functioning  than  that 
seen  in  the  presence  of  schizophrenic  symptomatology.   Our  data  suggest  that 
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the  specific  autonomic  activity  glicite^  Ipy  the  relevant  stimuli  in  a  task 
is  predictive  of  good  performance  leyelg  in  both  patients  and  controls. 

The  data  on  the  neurological  cases  suggests  that  the  mechanism 
mediating  electrodermal  activity  involves  the  cingulum. 

i 

Proposed  Course  of  Fro,1ect:  1,  Fu^'tlie?-  analysis  of  data  or;  twin  and  adop- 
tive families .  Our  data  will  he  correlated  with  the  wealth  of  biochemical 
and  psychological  data  collected  by  other  investigators.  2.  The  develop- 
ment of  techniques  to  manipulate  genera,!  a^rousal  levels  and  specific  alert- 
ing systems  independently.  The  u^e  of  shock  to  reinforce  slow  reaetion 
times  and  in  a  non-cpntingent  fasiaipi|  ifiay  be  a  promising  start  gn'this 
problem.   3.  Further  work  oji  autpRiatic  data  reduction  technituei . 
h.     Testing  of  the  effects  of  gtimy.!iis  intensity  on  autQn©mie  orienting 
reactions  in  schizophrenia,. 

Honors  and  Awards ;  Nojie 

Publications : 

Zahn,  T.  P.,  Rosenthal,  D.  and  Lg-wlpp,  ^.'  Electrodermal  and  heart  rate 
orienting  reactions  in  Gferpiiig'gciiizophrenia.  J.  Psychiat.  Res, 
In  Prggs,  ~ ~    ""^ 
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1,  Laboratory  of  Psychology 

2,  Section  of  the  Chief 

3 ,  Bethesda 


EHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  I968 


Project  Title:   A  Study  of  Oral  Functions. 

Previous  Serial  Number:   Same 

Principal  Investigator:   Paul  Bergman  (previous);  Theodore  P.  Zahn  (current) 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years : 

Total:  -^ 
Professional:  .1 
Other:  •       .3 

Proposed  Course  of  Project:   Due  to  the  death  of  the  former  principal 
investigator,  the  project  will  be  terminated  after  the  findings  have  been 
published . 

Honors  and  Awards :  None 

Publications: 

Bergman,  P.,  Malasky,  C,  and  Zahn,  T.  P.:   Developmental  changes  in 
sucking  strength  and  manual  strength.   Percept .  Motor  Skills , 
23:   595-606,  Oct.,  1966. 

Bergman,  P.,  Malasky,  C,  and  Zahn,  T.  P.:   The  relation  of  sucking 
strength  to  personality  variables.  J.  Consult .  Psychol .  31, 
No,  1:  U26-U28,  1967. 

Bergman,  P.,  Malasky,  C,  and  Zahn,  T.  P.:   Oral  functions  in 
Schizophrenia.  J.  Nerv.  Ment.  Pis. ,  in  press. 
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1.  Laboratory  of  Psychology 

2.  Section  of  the  Chief 
3.-  Bethesda 

PHS-WIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  I968 

Project  Title:   Arousal  and  performance  in  schizophrenia  as  a  function 
of  cooperation. 

Previous  Serial  Nianber:   Same 

Principal  Investigators:   Theodore  P.  Zahn  and  Carmi  Schooler 

Other  Investigators :  None 

Cooperating  Units:    Laboratory  of  Socio-Environmental  Studies 
St.  Elizabeths  Hospital 

Man  Years: 

Total:  .2 
Professional:  .1 
Other:         .1 

Project  Description: 

Objectives:   The  purpose  of  this  experiment  is  to  study  the  effects  of 
engaging  in  a  social  relationship  on  autonomic  activity  and  problem  solving 
performance  in  chronic  schizophrenics.  Previous  research  on  the  social 
behavior  of  chronic  schizophrenics  has  indicated  that  not  only  do  such 
patients  avoid  social  contacts,  but  that  their  level  of  intellectual  func- 
tioning is  lowered  when  they  are  forced  to  interact  with  others .   Other 
research  has  shown  that  under  relatively  non-social  and  non-stressful 
conditions  chronic  schizophrenics  have  been  found  to  have  higher  autonomic 
arousal  levels  than  normals.  The  present  experiment  tests  the  hypothesis 
that  under  conditions  in  which  the  chronic  schizophrenic  interacts  with 
another  patient,  his  already  high  level  of  autonomic  arousal  will  increase 
to  a  point  high  enough  to  seriously  disrupt  his  intellectual  functioning. 

Methods  Employed:  each  subject  was  tested  3  times.  In  each  session  the 
subject's  skin  resistance,  digital  skin  temperature  and  respiration  were 
continuously  recorded  by  means  of  standard  equipment.  During  all  three 
sessions  the  subjects  did  Kohs  block  designs.  In  the  first  two  sessions 
the  subjects  did  half  of  each  design  while  the  experimenter  did  the  other 
half.   These  first  two  sessions  were  used  to  habituate  the  subjects  tq  the 
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Methods  Employed  (Cont'd): 

experimental  conditions  and  also  to  establish  physiological  and  task  perform- 
ance base  lines.  The  subjects  were  then  divided  into  two  groups  matched  on 
task  performance.  In  the  third  session  one  of  these  groups  was  tested  in  a 
fashion  similar  to  that  of  the  previous  sessions  except  that  another  person 
in  patient  garb  observed  the  subject  while  the  latter  did  the  task  (observa- 
tion condition).  The  other  group  did  the  task,  not  with  the  experimenter, 
but  with  the  person  in  patient  garb  and  was  told  that  success  on  the  task 
depends  on  both  persons  successfully  completing  their  half  within  the 
prescribed  time  limits  (interdependent  condition).  In  all  conditions 
subjects  were  given  a  small  monetary  reward  for  successful  performance. 
The  experimenter  or  confederate  always  performed  their  part  of  the  task 
correctly,  completing  their  part  of  the  task  in  about  the  same  length  of 
time  the  subject  took,  marking  a  change  from  the  most  comparable  earlier 
study  in  which  they  completed  their  part  of  the  task  twice  as  fast  as  did 
the  subject.   Global  mental  health  ratings  on  each  subject  were  also  col- 
lected from  ward  personnel. 

Major  Findings:   Previous  analyses  of  the  data  showed  improved  performance 
produced  by  the  interdependent  condition  which  was  accompanied  by  in- 
creased arousal  during  the  periods  when  the  subjects  were  doing  the  task 
compared  to  periods  when  the  confederate  was  performing  the  task. 
Subsequent  analyses  have  shown  that  this  finding  was  due  largely  to  the 
patients  in  relatively  good  psychiatric  condition  whose  general  non-task- 
related  arousal  decreased  in  the  interdependent  condition,  but  decreased 
to  a  greater  extent  while  the  confederate  was  performing  than  when  they 
themselves  were  performing.  Their  task-related  arousal  increased  to  greater 
degree  than  in  the  poor  health  patients .  However  within  the  good  health 
group  resting  arousal  level  was  correlated  positively  with  performance  and 
efficiency  increments  under  both  observation  and  interdependent  conditions 
while  for  the  poor  health  group  these  correlations  were  zero  or  negative. 

Thus  good  performance  in  schizophrenics  seems  not  to  be  consistently 
related  to  the  absolute  level  of  arousal  as  predicted  by  some  theories,  but 
it  seems  more  strongly  related  to  the  proportion  of  specific  to  non-specific 
arous  al . 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
This  experiment  should  help  us  understand  the  relationships  between  adequacy 
of  performance,  social  factors,  and  physiological  arousal  in  schizophrenia 
and  thus  is  important  in  our  understanding  of  the  nature  of  the  schizophrenic 
process . 

Proposed  Course  of  Project:  A  paper  has  been  written  and  submitted  for 
publication.  When  it  is  published,  the  project  will  be  terminated. 

Honors,  Awards  &  Publications:  None. 
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3.  Bethesda 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  I968 

Project  Title:   Psychological  Correlates  of  Cortical  Evoked  Responses. 

Previous  Serial  Number:  None 

Principal  Investigator:  Monte  S.  Buchsbaum 

Other  Investigators:   Julian  Silverman,  Theodore  Zahn  and  Paul  Fedio 

Cooperating  Units:   Adult  Psychiatry  Branch,  NIMH 

Surgical  Neurology  Branch,  NIEDB 

Man  Years : 

Total:  2.0 
Professional:  1.0 
Other:        1.0 

Project  Description: 

Objectives:  Exploration  of  relationships  between  averaged  evoked  potentials 
and  the  perceptual  styles  and  attentional  states  of  human  subjects;  the 
development  of  language  and  instruction  free  psychological  tests  from  these 
relationships . 

Methods  Employed:   Averaged  cortical  evoked  responses  (AER)  to  light  flashes 
and  tones  and  performances  on  a  battery  of  psychophysical  tasks  were  mea- 
sured in  groups  of  normal  subjects,  using  a  special  purpose  computer.  AER 
to  verbal  and  geometric  stimuli  produced  by  the  LINC  computer  were  also 
studied.  These  experiments  and  real-time  LINC  computer  reaction  time 
experiments  were  developed  and  run  on  a  new  LINC  remote  terminal  device. 

Another  significant  technical  achievement  has  been  the  development  of  a 
telephone  link  with  Spring  Grove  State  Hospital  allowing  the  collection  of 
evoked  response  data  on  patients  under  control  of  our  Building  10  data 
processing  system.  In  addition,  the  psychophysiology  laboratory  at  St. 
Elizabeths  Hospital  has  become  operational  and  data  on  groups  of  patients  . 
have  been  collected  using  analogue  magnetic  tape  recording  techniques. 
In  order  to  analyze  this  increased  data  volume,  a  digital  magnetic  tape 
recorder  has  been  integrated  into  our  system  to  allow  high  speed  data 
processing  by  DCRT  in  Building  12. 
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A  computational  technique  has  been  developed  by  us  which  allows  us 
to  differentiate  evoked  responses  produced  by  two  different  stimuli  by 
utilizing  replicate  AER.  This  technique  has  been  applied  to  simple  dis- 
criminations such  as  light  flash  intensity  as  well  as  more  complex  ones 
such  as  geometric  or  verbal  discriminations . 

Major  Findings:  Three  main  areas  of  interest  have  been  pursued:   l)  indi- 
vidual differences  in  perceptual  or  cognitive  styles;  2)  attention  and  AER; 
and  3)  visual  information  content  and  the  AER. 

1.  Perceptual  styles. 

a)  Stimulus  intensity  control.   Previous  research  has  suggested 
a  relationship  between  cortical  evoked  response  characteristics  and 
individual  differences  in  the  perceived  intensity  of  a  sensory  stimuli. 
These  findings  have  been  replicated  and  extended  by  studying  the  amount 
of  increase  of  evoked  response  amplitude  with  increasing  stimulus 
intensity.  Two  AER  patterns  were  found  which  distinguish  between  male 
subjects  who  were:   l)  sensitive  and  insensitive  to  low  intensity 
stimulation,  2)  hyperreactive  and  not  hyperreactive  to  irrelevant, 
contextual  stimuli  and  3)  differentially  responsive  on  a  kinesthetic 
figural  after-effects  procedure.  These  findings  were  interpreted  in 
terms  of  a  theoretical  construct  regarding  a  stimulus  intensity  con- 
trol mechanism  in  the  central  nervous  system,  and  have  been  submitted 
for  publication. 

b)  Anchoring:   The  tendency  of  a  subject  to  utilize  anchors  in 
perceptual  judgements,  as  measured  by  a  battery  of  psychophysical 
tasks,  was  significantly  correlated  with  his  score  derived  from  an 
auditory  evoked  response  procedure.   Both  regularity  of  stimulus  pre- 
sentation and  interstimulus  interval  were  found  to  be  significant 
determinants  of  the  degree  to  which  AER  anchor  effects  occurred. 

The  results  are  discussed  in  terms  of  the  Leveling-Sharpening  cognitive 
control  hypothesis,  and  have  been  submitted  for  publication. 

c)  Field  Articulation.  Several  AER  procedures  designed  to  mea- 
sure a  subject's  tendency  to  be  field-dependent  or  field-independent 
in  perceptual  judgements  have  been  developed  and  AER  data  as  well  as 
scores  on  the  Witkin  Rod  and  Frame  apparatus  have  been  collected  on  30 
normal  subjects.  Small  deviations  from  vertical  in  a  rod-shaped  visual 
stimulus  can  be  detected  in  the  AER  when  the  subject  is  asked  to  make 

a  verticality  judgement.  Data  is  currently  under  analysis  to  learn  the 
extent  to  which  the  AER  results  are  related  to  the  rod-and- frame  score. 

d)  Clinical  Psychiatric  Studies.  Patients  at  St.  Elizabeths 
Hospital  have  been  studied  in  relation  to  stim■L^lus  intensity  control. 
This  study  is  reported  by  Dr.  Inderbitzen,  from  the  Laboratory  of 
Clinical  Psychopharmacology,  WISH. 
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e)  Metabolic  and  Endocrine  studies.  Patients  with  abnormalities 
of  sex  chromosomes  and  steriod  hormones  have  also  been  studied  in 
relation  to  stimulus  intensity.  Data  is  currently  under  ajialysis. 

2.  Attention.  AER  experiments  using  simple  motor  reaction  time 
(RT)  to  a  light  flash  as  a  measure  of  attention  have  been  developed.  In 
the  experiments,  the  subject  was  instructed  to  respond  to  a  light  flash 
stimulus  by  pressing  a  key  as  rapidly  as  possible;  a  preparatory  light  flash 
warned  the  subject  to  prepare  for  the  trial.  Faster  reaction  times  were 
associated  with  larger  amplitude  evoked  responses  to  the  rea/^tion  time 
stimulus  but  smaller  evoked  responses  to  the  preparatory  vra,rning  flash. 

AER  waveform  differences  between  the  preparatory  warning  flash  AER  to  fast 
and  to  slow  RT  were  also  observed.  EEG  electrode  placement,  length  of  time 
between  warning  and  stimulus  flash  ajid  a  subject's  mean  reaction  time,  all 
affected  the  amplitude,  latency  ajid  waveform  measures,  and  are  currently 
being  analyzed.  The  method  thus  has  great  promise  for  elucidating  changes 
in  attention  during  the  preparatory  interval. 

3.  Visual  Informa,tion.  AER  to  verbal  and  non-verbal  stimuli  were 
recorded  from  left  and.   right  occipital  EEG  leads  in  10  normal  right  handed 
subjects.  The  two  types  of  stimuli  were  carefully  matched  for  physical 
properties,  but  their  AER  waveforms  could  be  distinguished  from  ea/;h  other 
by  meajis  of  a  computational  technique  utilizing  replicate  evoked  responses. 
Waveforrns  for  vrord  ajid  design  stimuli  vrere  more  different  from  the  left 
hemispheric  lead  than  from  the  right.  The  hemispheric  differences  in  the 
AER  are  consistent  with  the  hypothesis  that  the  cerebral  hemispheres  in 
men  assume  an   asymmetrical  role  in  governing  cognitive  behavior.  The  find- 
ings have  been  submitted  for  publication. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 
This  project,  in  helping  to  give  a  neurophysiological  ba^sis  to  psychological 
tests,  contributes  to  the  effort  to  understajad  mechanisros  of  variation  in 
humaxi  personality.  Further,  the  technique  may  yield  psychological  informa- 
tion from  subjects  vdthout  the  need  for  langiaa^e  or  more  than  passive 
cooperation. 

Proposed  Course  of  Project;  We  plan  continued  study  both  of  psychotic  and 
normal  subjects  to  learn  more  about  the  ways  in  which  perceptual  function- 
ing and  madntenance  of  attention  caji  be  disturbed. 

Honors  ajrid  Awards;  I'lone. 

Piablications ; 

Buchsbaum,  M.  and  Silverman,  J.:  Stimulvis  intensity  control  and  the  corticaJ. 
evoked  response.  Psychosom.  Med.  30:   12-22,  Jan. -Feb.  I968. 
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Project  Title:  Environmental  and  Genetic  Variables  Affecting 
Biological  Systems 

Previous  Serial  Number:  M-P-L-6 
Principal  Investigator:  John  B.  Calhoun 
Other  Investigators:  Gerald  G.  Wheeler 

Cooperating  Iftiits:  NIMH  Section  on  Technical  Developnient 

NIH  Biomedical  Engineering  and  Instrxmentation  Branch 

Man  Years 

Total:  U.25 

Professional:  1.75 

Others:  2.50 

Project  Description: 

Objectives:  To  develop  principles  relating  complex  biological- social  systems 
including:  (l)  The  trophic,  physiological,  psychological,  social,  and  eco- 
logical processes  involved  in  the  community  organization  of  communities  of 
small  mammals  vhich  mirror  the  conditions  which  has  made  a  lasting  impress 
on  human  biology  and  behavior;  (2)  The  relationship  between  physical-social 
space,  physical-physiological  space,  number  of  individuals,  and  normal 
dietary  components  which  alter  i)erception  -  -  as  these,  functioning  as  in- 
dependent variables,  affect  population  growth,  individual  behavior  and 
physiology,  social  organization,  and  central  nervous  system  function;  (3)  The 
role  of  the  physical  and  social  environment  in  channeling  the  direction  of 
evolution  with  specific  focus  on  behavior  and  social  organization. 

Methods  anployed:  Most  of  the  past  year  has  been  devoted  to  planning  a  long 
range  program  directed  toward  developing  Insights  relative  to  the  very  ccBiplex 
biological-sociological  systems  type  problems  noted  under  objectives  above. 
In  actuality  there  are  many  interrelated  sub-projects,  which  cut  across  the 
three  major  categories  of  objectives  as  listed.  In  brief  the  major  method- 
ological situations  are:  (l)  An  international  cooperative  program  for  study- 
ing commxinity  structure  in  which  collaborators  utilize  one  or  more  of  15 
standardized  research  procedures.  Data  from  each  collaborator  is  assembled 
under  the  aegis  of  the  present  project,  and  the  total  data  from  all  collab- 
orators, accompanied  by  standard  analyses  are  then  distributed  to  all 
collaborators.   (2)  Five  different  sized  pens  for  housing  mice  (5  of  each 
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size  pen)  are  serving  as  the  basic  tool  for  analyzing  the  role  of  space  on 
behavior  and  population  growth.   (3)  Apparatuses  vhich  require  participative 
behavior  or  solitary  behavior  serve  as  the  basis  for  studying  the  integration 
of  groups  of  rats,  each  of  vhich  has  developed  a  manner  of  behaving  opposite 
to  the  members  of  the  other  group,  (k)   l8  standardized  environments  for  rats 
are  now  available  for  studying  the  effect  of  group  size  and  diet  on  social 
withdrawal.   (5)  Revised  models  of  an  apparatus  for  determining  the  duration 
and  sequence  of  behavioral  states  are  now  being  built  which  will  permit  more 
precise  assessment  of  how  past  experience  lias  altered  the  fiuactional  state 
of  the  central  nervous  system.  -  -  -  -  In  all  these  methodologies  extreme 
reliance  is  now  being  placed  on  highly  sophisticated  computer  facilitated 
data  acquisition  systems.  In  this  connection  the  NIH  Biomedical  Engineering 
and  Instrumentation  Branch  have  made  a  significant  breakthrough  in  telemetry 
technology.  They  have  developed  a  miniaturized  capsule,  having  a  lifetime 
of  thousands  of  years,  which  can  code  individually  a  large  series  of  in- 
dividuals and  detect  their  identity  when  they  pass  near  a  sensing  device. 
Such  developments  as  this  now  being  incorporated  into  our  research  program 
have  increased  by  at  least  a  thousand  fold  the  amount  and  value  of  infor- 
mation on  behavior  relating  to  our  objectives.  Our  developing  data  acqui- 
sition system  permits  recording  most  pertinent  data  on  magnetic  tape  which 
can  be  directly  subjected  to  detailed  analyses  in  the  central  NIH  IBM  36O 
computer. 

Major  Findings;  Both  the  Objectives  and  Methods  Employed  sections  above  are 
exactly  as  given  for  the  I966-67  eumual  report  because  this  project  has  been 
involved  in  a  major  retooling  process,  that  will  not  be  completed  until  well 
into  F*69.  Therefore,  accomplishments  in  the  sphere  of  planning  and  develop- 
ing research  capabilities  represent  "major  findings."  Three  major  areas 
steind  out:  (l)  A  nine  man  team  has  completed  the  research  program  for 
investigating  conflict  resolution  between  groups  of  rats  having  opposing 
value  systems;  have  developed  the  pilot  behavioral  recording  equipment;  and 
have  initiated  the  interfacing  of  the  behavior  recording  equipment  with  a 
computer.   (2)  25  habitats  for  studying  social  control  of  population  growth 
in  mice  have  been  designed,  constructed  and  installed.   (3)  An  international 
collaborative  program  for  investigating  community  organization  in  natural 
populations  has  been  initiated.  This  latter  has  involved  a  large  scale 
effort  in  designing  the  methodologies  of  data  acquisition  and  analysis. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute;  Every 
individual  is  a  participant  in  some  larger  social  system.  Our  developing 
program  is  designed  to  elucidate  the  processes  involved  in  such  systems  and 
how  these  affect  the  welfare  of  the  individual.  The  three  major  areas  of 
this  broad  project  we  are  currently  embarking  on  promise  to  reveal  principles 
having  relevance  beyond  the  animal  subjects  involved  in  them.  In  the  conflict- 
resolution  or  value -integration  study  with  rats  we  anticipate  gaining  under- 
standing of  how  the  values  of  one  group  can  be  acquired  by  the  members  of  an- 
other group,  as  well  as  how  accomodation  develops  where  both  values  persist. 
In  the  mouse  population  study  we  anticiapte  learning  how  the  normal  process  of 
social  control  of  population  growth  becomes  inhibited  to  the  point  that 
population  growth  continues  to  "standing  room"  only.  Present  insight  suggests 
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that  certain  circxmstances  prevent  the  origin  of  involvement  with  any  aspects 
of  the  physical  and  social  environment  other  than  the  very  minimum  required 
to  sustain  energy  demands  and  enable  reproduction.  Such  conceptually  denuded 
individuals  become  merely  reproductive  machines.  Although  we  are  concerned 
with  the  simple  house  mouse,  there  is  no  reason  to  suspect  that  the  basic 
processes  precipitating  a  condition  of  nearly  total  impoverishment  of  involve- 
ment with  the  environment  might  not  also  apply  to  man,  and  lead  to  a  terminal 
human  state  of  a  tremendous  density  of  intellectually  and  affectively  shallow 
individuals.  In  like  fashion  our  exploration  of  social  organization  of  small 
manmals  in  their  natural  communities  should  lead  to  insights  into  the 
processes  which  set  man  along  the  evolutionary  path  to  his  present  state,  and 
which  as  a  consequence  of  this  early  history  may  have  established  limitation 
to  his  manner  of  functioning  as  a  social  animal. 

Proposed  Course  of  Project;  (l)  Conflict  resolution  study:  It  will  take 
the  first  few  months  of  F'69  to  complete  the  check  out  of  computer  and  pilot 
equipment  with  animals  in  type  situations.  Then  while  the  final  models  of 
the  equipment  is  being  constructed  we  anticipate  a  computer  controlled  study 
of  generating  social  antipathies  and  attractions  within  two  groups  of  rats. 
In  each  situation  the  computer  will  control  a  situation  which  necessitates 
that  each  rat  must  cooperate  in  one  situation  with  some  of  its  associates  but 
not  others.  Our  Intent  will  be  to  discover  how  these  antipathies  and 
attractions  generalize  to  other  social  situations.  (2)  Only  nine  of  the  25 
mouse  population  habitats  will  be  activated  during  F'69.  In  the  first  place 
the  likely  labor  force  available  for  this  study  will  be  insufficient  to 
launch  the  full  program.  But  an   even  more  important  reason  for  not  embarking 
too  soon  on  the  full  program  is  that  we  need  to  conduct  these  nine  initial 
studies  to  establish  in  detail  how  it  is  that  the  experience  of  the  initial 
colonizers  influence  the  entire  remaining  history  of  a  population  throvigh 
initiating  a  cultural  pattern  of  the  degree  to  which  individuals  will  become 
involved  with  their  surroundings.  The  more  involvement  with  external 
surroundings,  the  more  any  individual  will  resist  encroachment  of  associates 
into  the  vicinity  of  aspects  of  the  environment  to  which  it  is  attached,  and 
thus  the  more  stress  from  conflict  which  leads  to  decreased  conception, 
increased  foetal  death,  and  increased  adult  mortality  due  to  reduced  disease 
resistence,  and  thus  the  earlier  mortality  will  balance  mortality  -  -  this 
is  the  theory  to  be  explored  in  the  initial  pilot  nine  studies. 

Honors  and  Awards:  (Principal  Investigator) 

1.  Mamber  National  Research  Council  Committee  for  the  Utilization 
of  Uncommon  Animals  in  Research. 

2.  Consultant  on  population  and  mental  health  to  the  Committee  on 
Preventive  Psychiatry  of  the  Group  for  the  Advancement  of  Psychiatry. 

3.  Consultant  to  the  NIMH  Center  for  Studies  of  Metropolitan  and 
Regional  Mental  Health  Problems  regarding  grant  applications 
relating  to  architecture  and  the  human  use  of  space. 
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k.     Consultant  to  the  Rockefeller  Foundation  on  rodent  ecology  and  control 
policy. 

Publications : 

Calhoun,  John  B. :  Conmrunity  structure  among  small  mammals.  In  Dwain  S. 
Parrack  (Ed.)  Indian  Rodent  Ecology  Symposium,  an  A.I. D.  sponsored 
publication  to  be  published  in  Calcutta  by  the  Johns  Hopkins  Itoiversity 
School  of  Hygiene  and  Public  Health,  I968. 

Calhoun,  John  B. :  Environmental  control  over  four  major  paths  of  mammalian 
evolution.  In  A.S.  Parkes  (Ed.)  Genetic  and  Environmental  Influences  on 
Behavior .  New  York,  Plenum  Press,  I968,  (In  press). 

Wheeler,  Gerald  G.  and  Calhoun,  John  B. :  Manual  for  conducting  ICSM  census 
category  05,  Grid  census  and  assessment  traplines.  ICSM  Manxial  Series  No.  5* 
Edition  1,  February  I968,  Part  I,  50  pp;  Part  II,  35  PP*  Bethesda,  Maryland, 
Unit  for  Research  on  Behavioral  Systems,  NIMH,  PHS,  HEW. 

Wheeler,  Gerald  G.  and  Calhoun,  John  B. :  Manual  for  conducting  ICSM  censtis 
category  OU,  Octagon  census  and  assessment  traplines.  ICSM  Manual  Series 
No.  h,   Edition  1,  February  I968,  Part  I,  50  pp..  Part  II,  35  pp.  Bethesda, 
Maryland,  IMit  for  Research  on  Behavioral  Systems,  NIMH,  PHS,  HEW. 
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Total:  1.50 

Professional:  0.25 

Others:  1.25 

Project  Description: 

Objectives ;  This  project  was  initiated  as  an  exhaustive  analysis  of  the 
1963-65  literature  relating  to  population  and  mental  health.  During  the 
course  of  this  analysis  it  has  become  apparent  that  completion  of  this 
specific  task  raises  a  much  broader  and  more  important  set  of  issues.  Broad 
emerging  problem  areas  such  as  jxjpulation  and  mental  health,  or  the  con- 
figurations, content,  and  effective  social  use  of  space  involve  many 
disciplines  whose  findings,  theory  and  insig^hts  have  only  marginally  been 
previously  brought  into  association.  Exploiting  the  present  strengths  and 
future  potentialities  of  these  separate  disciplines  involves  three  distinct, 
but  related,  endeavours  -  -  none  of  which  are  now  adequately  formulated  or 
developed:  (l)  Existing  knowledge  and  insights  incorporated  in  scattered 
published  sources  and  in  the  minds  of  professionals  has  to  be  condensed  and 
indexed  with  descriptor  terms  permitting  identification  and  fragmentation 
of  the  contained  conceptual  content.  (2)  Then  the  fragmented  conceptual 
content  must  be  reorganized  to  maximize  the  likelihood  of  (a)  determining 
the  consensus  of  insight  about  particular  concepts  and  (b)  associating  those 
concepts  which  will  produce  creative  new  insights.  (3)  Finally,  there  is 
the  problem  of  devising  an  "alerting  system"  whereby  the  insights  derived 
from  the  second  step  can  be  brought  most  rapidly  and  effectively  to  the 
attention  of  (a)  administrators  and  policy  makers,  or  (b)  research  investi- 
gators. This  project  is  directed  toward  developing  the  basic  design  of  the 
technologies  and  strategies  to  accomplish  the  objectives  of  the  three  above 
endeavours . 
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Methods  Bnployed;  3200  20- line  excerpts  re  popvilation  and  aental  health 
have  teen  one -third  indexedj  an  indexing  encompassing  20,000  descriptor  terms. 
Parallel  with  this  a  pool  of  3500  concept  equivalences  has  been  developed  as 
a  step  toward  constructing  generic  concepts.  Several  computer  programs  have 
been  developed  for  content  analysis  of  the  concepts  involved  in  the  total 
pool  of  information.  Considerable  progress  has  also  been  nade  in  developing 
a  methodology  of  information  retrieval  based  on  information  supplied  and 
coded  directly  by  investigators. 

Major  Findings;  At  this  stage  in  the  development  of  the  project  it  can  only 
be  stated  that  present  progress  is  sufficiently  encouraging  to  justify 
continuance  of  the  project,  with  a  fair  likelihood  that  the  basic  objectives 
can  be  accomplished. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute;  From 
the  more  specific  point  of  view  of  the  original  objective  of  exploring  the 
relationship  between  population  and  mental  health  it  does  appear  that  from 
the  progress  to  the  present  it  will  be  possible  to  more  precisely  understand 
this  relationship  through  the  approach  taken.  To  the  extent  that  the 
vLLtimate  objectives  become  accomplished  the  present  approach  to  content 
analysis  and  resynthesis  will  permit  a  more  rapid  and  comprehensive  develop- 
ment of  understanding  about  any  complex  interrelated  set  of  issues. 

Proposed  Course  of  Project;  Since  all  the  indexing  has  been  done  by  the 
principal  investigator  it  has  so  far  only  been  possible  to  code  one-third 
of  the  estimated  6o,000  descriptor  terms  that  will  form  the  pool  of  initial 
terms  to  be  analysed  relating  to  the  anthology  on  population  and  mental 
health.  While  the  remaining  indexing  is  being  couipleted  the  20,000  descriptor 
terms  and  the  3,500  concept  equivalences  will  continue  to  serve  as  the  basis 
for  working  out  all  the  computer  programs  that  will  be  necessary  to  apply  to 
the  eventiial  total  pool  of  terms. 

It  has  become  apparent  that  a  three  person  part-time  effort  team  will  never 
be  adequate  to  keep  abreast  of  any  broad  field.  Therefore,  this  project 
has  begun  exploring  the  techniques  of  involving  many  persons,  each  contribut- 
ing a  few  items  of  most  interest  to  them,  as  a  requisite  procedure  in  making 
this  type  of  approach  capable  of  keeping  up  to  date  with  the  most  recent 
information  and  insight. 

This  project  has  moved  from  the  examination  of  information  relating  to  a 
particular  set  of  inteirelated  topics  to  the  broader  problem  of  how  such 
examination  and  resynthesis  can  be  accomplished  for  any  set  of  interrelated 
problems.  In  this  direction  informal  conferences  have  been  held  with  a 
number  of  persons  in  the  NIMH-NIH-NLM  to  seek  their  advice  and  guidance.  As 
a  result  of  these  contacts  and  the  experience  of  the  past  three  years  on 
this  project,  it  is  apparent  that  the  full  objectives  of  this  project  cannot 
be  fully  met  by  either  the  talent  or  time  available  to  URBS  personnel.  Con- 
sideration is  now  being  given  to  the  preparation  of  recommendations  for  the 
more  formal  establishment  of  a  more  encompassing  working  group  capable  of 
developing  the  objectives  with  greater  effectiveness  than  possible  from  the 
existing  effort. 
Honors  and  Awards:  None 
Publications :  None 
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Project  Description: 

Objectives:   This  continuing  project  emphasizes  identification  of  care- 
taking  patterns  which  maximize  socially-desirable  child-rearing  outcomes 
in  the  behaviors  of  children  (and  which  make  unambivalent  the  caretaker's 
relationship  to  the  child).   In  the  experimental  plan  of  the  work,  one  aim 
has  been  to  extinguish  undesirable  behavior  (e.g.,  high-rate  instrumental 
crying  maintained  by  caretaker  attention)  in  the  first  weeks  of  life  while 
reinforcing  incompatible  (e.g.,  smiling)  responses;  and  a  second  aim  has 
been  to  determine  how  and  how  early  in  infancy  diverse  social  responses 
can  become  conditioned.  Another  facet  of  the  work  has  involved  analyzing 
the  patterns  of  attention  and  care  provided  children  in  diverse  settings 
from  the  view  of  the  implications  of  those  conditions  for  the  actual 
learning  of  the  child.   The  implications  for  the  child's  learning  are  often 
quite  different  from  what  the  relevant  adults  intend  (we  have  termed  these 
child-rearing  paradoxes) .   A  final  aim  has  been  to  point  up  the  marked 
influence  upon  caretaker  behaviors  of  the  infant's  who  is  thus  able  to 
condition  the  caretaker  at  the  very  time  the  infant  is  conditioned  by  the 
caretaker . 

Methods  Employed:   The  children  studied  come  from  normal  homes,  a  well-baby 
boarder's  unit  of  a  children's  hospital,  and  infant  institutions.  When 
required  infants'  and  caretaker's  behaviors  are  closely  monitored. 
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Major  Findings:   Experimental  modification  of  high-rate  operant  crying  has 
been  demonstrated  as  early  as  the  eighth  week  of  life:   an  extensive 
decrease  in  crying  has  been  effected  in  an  experimental  room  at  the  same 
time  that  the  subjects'  crying  was  being  reinforced  by  the  staffs  of  their 
residential  nursery,  and  smile  and  eye  contact  responses  were  Instrumentally 
conditioned  as  early  as  the  eighth  week  of  life.   The  procedure  was  found 
to  be  reversible.   Further,  as  with  the  maintenance  of  crying,  a  number 
of  other  child-rearing  paradoxes  have  been  identified,  where  those  who 
take  care  of  children  are  shown  to  foster  the  very  child  behaviors  they 
find  undesirable,  not  infrequently  through  use  of  techniques  dictated  by 
faulty  theoretical  approaches. 

Scientific  Significance  to  the  Program  of  Mental  Health  Research:   Such 
studies  have  shown  that  important  aspects  of  behavior  can  come  under  the 
control  of  the  social  environment  early  in  life.   This  control  is  observ- 
able even  when  the  caretakers  do  not  have  insight  into  the  contingencies 
maintained  by  the  infants'  crying.   Such  demonstrations  can  be  useful  in 
beginning  a  re-examination  of  the  tactics  of  caretaking  conditions.   The 
provision  of  attention  (love)  to  babies  is  insufficient  as  a  prescription 
for  concerned  behavior  by  the  caretaking  environment.   It  appears  necessary 
to  specify  the  conditions  under  which  the  attention  is  provided.   Given 
what  we  know  about  learning  processes,  attention  by  the  caretaker  might  be 
best  provided  primarily  after  the  occurrence  of  socially-valued  infant 
behaviors,  when  it  is  not  provided  to  evoke  behaviors  from  the  child. 
Further,  such  demonstrations  show  how  the  caretaking  environment  can  come 
readily  under  the  systematic  control  of  consistent  behaviors  of  the 
relatively  young  infant. 

Proposed  Course  of  the  Project:   Empirical  work  has  been  completed  on  the 
first  phase  of  this  project.   Reports  are  in  preparation  summarizing 
observations  made  during  the  course  of  the  research.   Some  child-rearing 
paradoxes  have  been  identified,  solutions  to  them  proposed  (e.g.,  con- 
tingent caretaking) ,  and  behavior  principles  useful  for  training  caretakers 
in  group  settings  detailed. 

Honors  and  Awards :   None 

Publications : 

Etzel,  B.  C,  and  Gewirtz,  J.  L. :   Experimental  modification  of  caretaker- 
maintained  high-rate  operant  crying  in  a  6-  and  a  20-week-old  infant 
(Infans  tyrannotearus) :   Extinction  of  crying  with  reinforcement  of 
eye  contact  and  smiling.   J.  Exp.  Child  Psychol.  5:   303-317, 
Sept.  1967. 

Gewirtz,  J.  L. ,  and  Etzel,  B.  C. :   Contingent  caretaking  as  a  solution 

for  some  child-rearing  paradoxes .   Amer .  J .  Or thop sychiat .   In  press . 
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Project  Description: 

Objectives:   In  this  continuing  project,  diverse  behaviors  which  reflect 
the  quality  of  adaptation  and  social  responsiveness  to  their  environments 
by  infants  are  being  related  to  stimulus  conditions  which  constitute 
opportunities  for  adaptive  and  social  learning  in  early  life.  Within 
each  of  several  child-rearing  environments  we  have  studied,  our  aims  have 
been  to  get:   (a)  a  psychological  description  of  the  typical  day  for  the 
infant,  including  a  catalogue  of  caretaking  schedules,  the  types  of 
stimuli  provided  (primarily  through  caretaking  behaviors) ,  and  the  types 
and  frequencies  of  behaviors  of  the  infant;  (b)  the  relationships  between 
the  stimuli  provided  and  infant  responses  in  terms  of  the  learning 
opportunities  they  represent,  particularly  the  sequential  contingencies 
involved  in  the  stimulus-response  chain;  and  (c)  an  analysis  of  specific 
learning  issues,  such  as  the  infant's  response  to  short-term  separation 
from  those  who  provide  care  (e.g.,  his  mother)  and  her  responses  to 
attention-seeking  initiations.   It  is  thought  such  data  can  provide  a 
fruitful  basis  for  examining  the  efficacy  of  the  concepts  available  for 
conceptualizing  the  child's  experience  with  his  environment. 
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Methods  Employed:   Subjects  (S^s)  :   Samples  of  S^s  were  drawn  from  the  infant 
population  of  Israel.   One  sample  consists  of  108  S^s  in  four  age  groups 
(8,  16,  24,  and  32  weeks)  from  four  child-rearing  environments  [the 
Residential  Institution,  the  Kibbutz,  the  Only-child  and  the  (Youngest-child 
of)  Multiple-child  Middle-class  Town  Family] ,  each  studied  at  one  age  point 
only.   Each  S^  was  observed  under  everyday  conditions  in  his  natural  setting 
by  a  trained  woman  observer  for  two  half-days,  which  combined  would  provide 
one  complete  day  of  his  life.  A  second  sample  included  some  700  infants  in 
the  first  18  months  of  life  from  the  above  environments  and  a  day-care 
environment.   Each  S^  was  observed  at  one  monthly  birth  anniversary.   His 
smiles,  vocal  and  other  social  responses  to  a  woman's  face  presented  in  a 
standard  way  were  recorded. 

Methods :   A  codified  observation  procedure  was  developed  and  used.   Reliable 
observation  categories  were  devised  for:   (a)  background  events  (e.g., 
mother  enters,  caretaker  talks  to  visitor,  caretaker  attends  to  neighboring 
child);  (b)  setting  (e.g.,  feeding,  sleeping,  bathing);  (c)  S^'s  behaviors 
(e.g.,  smiles,  vocalizes,  follows,  manipulates);  (d)  the  various  stimuli 
provided  by  (behavior  of)  the  environment,  particularly  those  of  caretakers 
toward  S^  (e.g.,  mother  approaches,  caretaker  picks  up  S^,  father  tickles  S^, 
caretaker  smiles);  (e)  the  sequential  contingencies  making  up  interactions 
between  the  infant  and  his  environment;  (f)  S^'s  gross  activity  level  (e.g., 
changes  position  off  and  on,  mouths) .   Behaviors  (but  not  their  durations) 
were  scored  as  they  occurred  during  the  observation  period. 

We  have  completed  mounting  each  infant's  record,  in  successive  30-second 
time  units,  on  tape-reels,  as  well  as  a  number  of  the  computer  programs 
required  for  analyses  of  event  frequencies  and  rates,  and  of  selected  con- 
tingencies.  These  include  programs  to  identify  errors  in  data  transferred 
to  tape,  to  rearrange  the  variable-format  of  the  input  data  to  a  fixed- 
format,  and  to  produce  frequency  counts  and  rates  of  events  occurring  under 
selected  contextual  conditions  (e.g.,  caretaking  setting,  time  of  day, 
presence  or  absence  of  caretakers) .   Programs  for  analyses  of  aspects  of  the 
interaction  process  are  still  being  worked  on.   These  have  been  devised  to 
index  various  aspects  of  interaction  sequences  which  will  serve  as  dependent 
variables  in  group  comparisons  between  S^s ,  as  well  as  to  characterize 
patterns  within  a  S^.   Setting  and  background  data  have  been  summarized,  as 
have  behavior  frequencies  and  rates  and  sequences  of  occurrence  of  the 
environmental  stimuli  provided  and  of  the  infants'  behaviors.   Comparisons 
within  and  between  the  different  environmental  and  age  groups  are  being  made 
via  statistical  techniques  (e.g.,  MANOVA)  employing  the  dependent  variables 
so  developed.   Differences  in  a  wide  range  among  environmental  groups  are 
being  sought  in:   a)  the  types,  frequency,  and  proportion  of  stimuli 
provided  infants;  b)  the  types,  frequency,  and  proportion  of  infant  responses 
(e.g.,  smiles,  vocalizations);  and  c)  the  incidence  and  details  of  patterns 
of  interaction  between  upbringer  and  infant. 

Major  Findings:  We  have  published  results  showing  that  the  caretaking 
environment  could  be  quite  different  for  an  only  child  than  for  a  youngest 
child,  and  for  infants  of  different  monthly  ages  and  from  different 
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Major  Findings  (Continued) ;   environments.   For  instance,  mothers  of  an 
only  child  spend  more  time  in  caretaking  settings  with  him  than  do  mothers 
of  youngest  children,  and  mothers  of  only  children  (and  others)  talk,  smile, 
and  engage  in  interaction  with  their  infants  at  about  twice  the  rate  of 
mothers  with  their  youngest  children.   In  turn,  the  only  children  vocalized 
and  smiled  more  frequently  than  did  youngest  children.   Comparable  differ- 
ences are  being  identified  for  the  other  child-rearing  environments. 

Scientific  Significance  to  the  Program  of  Mental  Health  Research;   This 
continuing  study  represents  an  attempt  to  describe  and  catalogue  in  precise 
terms  the  functional  environment  operating  to  determine  the  behavior  of 
the  young  child,  in  the  momentary  context  and  through  the  longer  term. 
It  will  describe  the  conditions  of  effective  stimulation  provided  to  the 
infants  by  each  environment  and  at  the  same  time  define  the  differences 
between  the  environments  in  psychologically  meaningful  terms.   Further, 
smiling,  vocal,  and  similar  behaviors  are  key  response  systems  in  the  human, 
for  they  mediate  (and  hence  can  also  index)  much  of  initial  adaptive  and 
social  learning  and  development  of  the  infant,  as  well  as  his  subsequent 
patterns  of  social- interaction.  A  developmental  picture  of  the  early 
course  of  these  behavior  systems  can  be  most  useful  for  understanding  the 
nature  of  the  outcomes  of  different  conditions  of  child-rearing.  This  would 
be  particularly  true  for  environmental  settings  which  could  be  assumed  to 
provide  differential  varieties  and  amounts  of  stimulation,  and  hence  varying 
opportunities  for  social  learning.   Such  environments  would  provide 
meaningfully  different  contexts  for  early  development  and  learning. 

Proposed  Course  of  the  Project:  Analyses  of  the  data  will  continue  through 
1969.   Reports  for  publication  are  being  regularly  issued. 

Honors  and  Awards:  None 

Publications: 

Gewirtz,  H.  B.,  and  Gewirtz,  J.  L.:  Setting  and  background  differences  in 
diverse  child-rearing  environments.  In  Foss,  B.  (Ed.):  Determinants 
of  Infant  Behaviour  IV.   London,  Methuen,  1968. 

Gewirtz,  H.  B. ,  and  Gewirtz,  J.  L.:  Visiting  and  caretaking  patterns  for 
kibbutz  infants:   Age  and  sex  trends.  Amer.  J.  Orthopsychiat.  38: 
427-443,  April  1968. 

Haupt,  E.  J.,  and  Gewirtz,  J.  L.:   Analysis  of  interaction  sequences 

between  a  focal  person  and  other  persons  by  contingency  tables  for 
any  data  coding  scheme.   Behav.  Sci.  13:   83-85,  Jan.  1968. 
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Project  Description: 

Objectives:   There  are  potentially  a  great  variety  of  concurrent  setting 
conditions  which,  on  any  particular  occasion,  could  determine  the  power 
of  a  stimulus  in  controlling  behaviors.   These  conditions  would  qualify  the 
functional  effectiveness  of  stimuli  in  any  of  their  roles  in  controlling 
behavior — in  evoking  it,  in  signalling  occasions  for  its  occurrence,  and  in 
strengthening  or  weakening  it.   The  present  research  program  has  been  aimed 
at  manipulating  one  dimension  of  these  contextual  conditions,  that  involving 
"satiation"  and  (its  reciprocal)  "deprivation"  of  a  social  stimulus  class, 
by  varying  the  availability  of  that  stimulus  to  subjects  in  a  period 
immediately  preceding  a  test  for  its  effectiveness.   Further,  a  preliminary 
attempt  was  made  to  implement  different  maintenance  patterns  of  prior 
stimulus  availability. 

Methods  Employed:   Three  different  experimental  designs  were  employed  in  a 
series  of  studies.  Middle-class  private-school  boys  from  kindergarten 
through  third  grade  served  as  subjects  (S^s)  .   In  the  first  design,  one  of 
"differential  satiation"  during  a  10-minute  treatment  (pre-test)  phase, 
the  woman  experimenter  provides  the  stimulus  word  "good"  different  numbers 
of  times  to  S^.   In  earlier  work  this  stimulus  was  provided  contingent  upon 
a  particular  response  (i.e.,  as  a  "reinf orcer") ;  in  subsequent  work  it  was 
provided  non-contingently.   The  treatment  procedure  is  followed  immediately 
by  a  discrimination-learning  test  in  which  the  word  "good"  is  always 
contingent  on  the  choice  response  made  least  by  S^  in  a  baselevel 
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Methods  Employed  (Continued) ;   determination.   Conditioning  rate  in  the  test 
reflects  the  reinforcing  effectiveness  of  the  stimulus  "good"  attributed 
to  the  differential  treatments.   In  the  second  design,  a  "recovery  interval" 
of  either  1  or  8  minutes  during  which  the  stimulus  is  not  provided  is 
interposed  between  the  same  satiation  treatment  and  test.   In  the  third 
design,  each  subject  receives  the  stimulus  a  standard  number  of  times  in  a 
10-minute  "maintenance"  period  preceding  satiation  treatment  and  test. 

Major  Findings:   The  reinforcing  power  of  the  stimulus  in  conditioning  (test) 
was  inversely  related  to  the  number  of  times  the  stimulus  was  presented  in 
treatment.   Further,  this  reinforcing  power  was  greater  following  8  minutes 
than  following  1  minute  of  recovery  between  treatment  and  test.  Neither  the 
pattern  of  prior  stimulus  provision,  contingent  or  non-contingent,  nor  the 
sex  of  the  experimenter  affected  the  results. 

Scientific  Significance  to  the  Program  of  Mental  Health  Research;  The 
efficiency  of  learning  and  performance  depends  on  the  effectiveness  of  the 
available  stimuli  in  each  of  their  roles,  particularly  in  their  reinforcing 
role.   Deprivation  and  satiation  are  perhaps  the  best  known  setting 
conditions  that  can  determine  stimulus  effectiveness.   Such  setting  conditions 
are  important  for  understanding  the  acquisition  and  performance  of  child- 
behavior  systems  in  natural  settings,  given  that  the  child's  capacities  are 
ever  developing  and  limited.   Our  results  should  bear  on  the  conception  of 
childhood  "privation,"  as  they  suggest  that  effective  stimulation  depends 
not  only  on  the  number  of  stimuli  available  but  on  their  effectiveness  as 
well.   This  project  constitutes  a  demonstration  that  social  stimuli,  assumed 
to  have  acquired  reinforcer  value  through  conditioning,  are  subject  to 
deprivation  and  satiation  conditions  similarly  as  appetitive  stimuli  (food 
and  water) . 

Proposed  Course  of  the  Project:   The  final  report  from  this  project  is  to 
appear  in  1969. 

Honors  and  Awards :   None 

Publications: 

Landau,  R. ,  and  Gewirtz,  J.  L.:  Differential  satiation  for  a  social 

reinforcing  stimulus  as  a  determinant  of  its  efficacy  in  conditioning. 
J.  Exp.  Child  Psychol.  5:   391-405,  Sept.  1967. 

Gewirtz,  J.  L.:  Deprivation  and  satiation  of  social  stimuli  as  determinants 
of  their  reinforcing  efficacy.   In  Hill,  J.  P.  (Ed.):  Minnesota 
Symposia  on  Child  Psychology.  Minneapolis,  University  of  Minnesota 
Press,  1967,  vol.  1,  pp.  3-56. 

Gewirtz,  J.  L.:   Potency  of  a  social  reinforcer  as  a  function  of  satiation 
and  recovery.   J.  Develop.  Psychol.   In  press. 
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July  1,  1967  through  June  30,  1968 

Project  Title:   Evaluation  of  Concepts  in  Early  Learning  and  Development 

Previous  Serial  Number :   None 

Principal  Investigator:   Jacob  L.  Gewirtz,  Ph.D. 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years: 

Total:  .50 
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Other:  .25 

Project  Description: 

Objectives:   To  analyze  conceptually  the  roles  of  the  key  concepts  employed 
in  the  areas  of  early  learning  and  behavioral  development,  and  thereby  to 
evaluate  and  facilitate  researches  in  the  area.   Included  among  others  are 
concepts  for  development;  environment  and  stimulation;  socialization  and 
social  learning;  drives  and  motives;  stimulus  privation  and  deprivation 
(including  separation);  imitation  and  identification;  dependence  and 
attachment;  and  the  acquisition  of  language. 

Methods  Employed:   The  logical  and  psychological  status  of  these  concepts, 
and  the  form  and  unit  size  of  variables  generated  by  them,  are  critically 
detailed.   The  role  of  theory  in  approaches  to  human  development  is 
considered,  and  the  relationships  between  theoretical  approaches  and  the 
researches  conducted  under  them  are  evaluated.   For  instance,  while  the 
moment-to-moment  details  of  the  interchange  between  stimuli  and  responses 
are  relevant  to  nearly  every  process  theory,  researches  done  under  the 
aegis  of  such  theories  almost  routinely  employ  global  concepts  for  environ- 
ment and  behavior  (e.g.,  traits)  that  only  summarize  through  lengthy  time 
spans  the  occurrence  of  either  stimuli  or  responses  but  not  both  facets 
of  the  S-R  interchange.   These  variables  are  therefore  remote  from  the  level 
of  analysis  required  by  the  process  theories  which  have  spawned  the 
researches  using  them.   Rather  than  emphasize  such  summarizing  concepts, 
our  approach  to  human  social  learning  has  proceeded  as  a  detailed  functional 
analysis  of  stimuli  and  responses,  their  interchange  at  a  particular  moment 
(i.e.,  the  stimulus-response  unit),  and  the  sequences  of  interaction  across 
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Methods  Employed  (Continued) ;   successive  moments  (i.e.,  the  stimulus-response 
chain) .   The  conditioning  concepts  we  have  employed  thus  order  environmental 
operations  that  effect  systematic  and  reversible  changes  in  observable 
behaviors.   The  approach  employed  is  open  to  the  addition  of  new  concepts  as 
required,  and  to  the  differentiation  and  refinement  of  the  concepts  in 
current  use. 

Major  Findings:  Progress  was  made  during  the  year  in  gaining  leverage 
on  several  of  the  concepts  explored.   The  attempt  was  made  throughout  to 
compare  the  alternative  ways  of  ordering  the  behavioral  phenomena  to  which 
these  concepts  have  been  addressed.   Three  examples  follow: 

(1)  Routine  conditioning  conceptions  have  been  found  to  give  efficient 
and  more  parsimonious  alternative  explanations  of  many  of  the  phenomena 
that  have  been  ordered  under  motivational  concepts  like  privation, 
deprivation,  innate  drives  for  stimuli  (including  competence-effectance) 
that  have  been  postulated  as  underlying  components  of  infant  responsiveness, 
learned  drives,  vicarious  reinforcement,  intrinsic  reinforcement  and 
intrinsic  motivation.   These  usages  in  the  analysis  of  human  socialization 
are  for  the  most  part  gratuitous,  and  even  detrimental  to  conceptual 
progress  on  these  topics. 

(2)  Under  a  conditional-discrimination  learning  paradigm,  imitative 
responses  were  conceived  to  be  simply  instrumental  responses  varied  in 
content  and  matched  to  the  cues  provided  by  the  responses  of  models, 
constituting  a  functional  response  class  for  the  child  which  contains  a 
potentially  unlimited  number  of  responses  (which  class  we  have  termed 
generalized  imitation) ,  that  is  acquired  through  extrinsic  reinforcement 
of  some  members  of  that  response  class  and  is  subsequently  maintained  by 
intermittent  extrinsic  reinforcement  by  socializing  agents.   This 
conception  can  account  for  the  pervasiveness  of  imitation,  its  focus  on  one 
model,  its  occurrence  when  the  model  is  absent  or  when  there  is  no  extrinsic 
reinforcement  for  it,  and  its  resulting  in  behaviors  that  can  be  quite 
different  topographically  from  the  model's.  A  functional  learning  approach, 
therefore,  can  account  for  the  very  phenomena  which  have  prompted  others  to 
postulate  seemingly  unparsimonious  and  nonempirical  principles  such  as  the 
operation  of  intrinsic  reinforcement  or  cognitive  processes  as  well  as  of 
observational  learning  and  vicarious  reinforcement.   Further,  without  the  use 
of  conventional  motive  constructs,  the  generalized-imitation  paradigm  can 
parsimoniously  account  for  the  phenomena  usually  grouped  under  the 
identification  process,  by  which  the  child  is  said  to  acquire  the  motives, 
ideas,  and  values  of  another  (or  others). 

(3)  Dependence  and  attachment  have  also  been  evaluated  critically  and 
models  advanced  for  their  acquisition  and  maintenance.   These  phenomena 
were  thought  best  conceptualized  as  classes  of  functional  relationships 
involving  the  (mostly)  positive  stimulus  control  over  a  wide  variety  of 
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Major  Findings  (Continued):   an  individual's  responses  by  stimuli  provided 
either  by  a  class  of  persons  (dependence)  or  by  a  particular  person 
(attachment) .  When  the  phenomena  classified  under  these  two  terms  are  not 
conceptualized  in  a  functional  way,  the  distinction  between  the  terms  and 
their  fundamental  characteristics  may  be  obscured.  As  gross  abstractions, 
many  simple  approach  (both  positive  control  and  aversive-stimulus  avoidance) 
and  disorganization  behavior  indices  are  relevant  to  dependence  and  attach- 
ment, and  considerations  have  been  detailed  for  the  selection  of  indices 
under  different  research  strategies  and  tactics.   Under  a  functional  approach, 
rather  than  being  either  a  precondition  for,  or  an  outcome  of,  imitation- 
identification,  dependence-attachment  was  conceived  to  be  relevant  to 
imitation-identification  only  insofar  as  it  could  index  the  discriminative 
and  reinforcing  value  for  the  child  of  stimuli  dispensed  by  the  model  or 
others. 

Scientific  Significance  to  the  Program  of  Mental  Health  Research;   Clarifying 
the  purpose  and  utility  of  the  concepts  considered  should  lead  generally 
to  more  efficient  mental  health  research  and  application  in  future.  Also, 
the  role  of  response  acquisition  in  various  complex  personality  processes 
and  distinctions  between  motivation  and  conditioning  concepts  will  be  made 
more  explicitly  and  more  parsimoniously;  hence,  research  and  application 
in  the  area  should  be  facilitated. 

Proposed  Course  of  the  Project;   It  is  thought  the  need  to  continue  this 
project  will  continue,  as  a  large  number  of  these  concepts  are  used  in  the 
research  of  our  Section,  and  are  also  in  common  use  in  the  field. 

Honors  and  Awards ;  An  invited  lecture  was  presented  at  the  September  1967 
annual  meeting  of  the  American  Psychological  Association.  The  address  was 
titled,  "Detrimental  Usage  of  Drive  in  Social-Learning  Theory." 

Publications : 

Gewirtz,  J.  L.:  Mechanisms  of  social  learning:   Some  roles  of  stimulation 
and  behavior  in  early  human  development.   In  Goslin,  D.  A.  (Ed.): 
Handbook  of  Socialization  Theory  and  Research.   Chicago,  Rand-McNally , 
1968,  Chapter  2. 

Gewirtz,  J.  L.:   On  designing  the  functional  environment  of  the  child  to 

facilitate  behavioral  development.   In  Dittmann,  L.  L.  (Ed.):   New 

Perspectives  in  Early  Child  Care.  New  York,  Atherton,  1968, 
Chapter  8. 

Gewirtz,  J.  L.:   The  role  of  stimulation  in  models  for  child  development. 
In  Dittmann,  L.  L.  (Ed.);  New  Perspectives  in  Early  Child  Care. 
New  York,  Atherton,  1968,  Chapter  7. 
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Publications  (Continued) ; 

Gewirtz,  J.  L.:   On  the  choice  of  relevant  variables  and  levels  of 

conceptual  analysis  in  environment-infant  interaction  research. 
Merrill-Palmer  Quart.   In  press. 

Gewirtz,  J.  L.,  and  Stingle,  K.  G.:   The  learning  of  generalized  imitation 
as  the  basis  for  identification.   Psychol.  Rev. ,  1968. 
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Project  Title:   The  Investigation  of  Some  Formal  Characteristics  of  Speech 

Previous  Serial  Number:   Same 

Principal  Investigator:   Donald  S.  Boomer,  Ph.D. 

Other  Investigators:   None 

Cooperating  Units:   Department  of  Phonetics,  Edinburgh  University 

Man  Years 

Total:  1.1+5 
Professional:  1.00 
Other:         .k^ 

Project  Description: 

Objectives: 

General:   To  study  factors  affecting  the  interrelationships  between 
speech  and  thought . 

Specific:  To  explore  and  elaborate  a  psycholinguistic  theory  of  speech 
encoding  and  decoding. 

Methods  Employed: 

1.  Linguistic  and  phonetic  analysis  of  speech  utterances. 

2.  Instrumental  measurement  of  acoustic  aspects  of  speech  utterances 
by  sonagraph,  high-speed  oscillograph,  and  intensity  meter. 

Major  Findings: 

1.  An  extended  research  program,  summarized  in  previous  annual  reports, 
has  led  to  the  development  of  a  theory  of  speech  encoding  based  on  a  natural 
speech  segment,  the  phonemic  clause.   The  basic  hypothesis  is  that  this  tmit 
of  speech  has  functional  psychological  properties  which  bear  importantly  on 
the  reflexive  processes  of  speech  formulation  and  comprehension. 
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2.   The  basic  strategy  underlying  this  research  program  has  been  to 
study  a  variety  of  types  of  non-fluency  in  normal  spontaneous  speech  and  to 
draw  inferences  about  the  speech  production  system  on  the  basis  of  observed 
regularities  among  the  transient  malfunctions. 

A.  The  initial  finding,  published  in  1965,  was  that  hesitation 
pauses  are  located  predominantly  at  the  outset  of  the  phonemic 
clauses  in  which  they  occur,  suggesting  that  the  clause  functions 
as  a  behavioral  speech  unit. 

B.  Subsequent  studies  of  another  class  of  hesitations,  irrelevant 
repetitions,  ("I  didn't...!  didn't  decide  lintil  yesterday.") 
showed  that  these  also  occur  at  the  onset  of  phonemic  clauses. 

C.  A  detailed  phonetic  and  linguistic  analysis  of  about  100  tape- 
recorded  tongue  slips  was  carried  out  at  Edinburgh  University 
last  year  with  Mr.  John  Laver,  a  staff  member  of  the  Department 
of  Phonetics  and  Linguistics.   This  study  further  demonstrated 
the  unitary  nature  of  the  phonemic  clause  hypothesis  by  showing 
that  the  misorderings  which  characterize  tongue  slips  occior 
predominantly  within  the  string  of  elements  in  a  single  clause. 
Further  systematic  regularities  in  the  determination  of  tongue 
slips  revealed  the  importance  of  the  metric  foot,  and  the 
syllable  as  functionally  significant  subordinate  units  within 
the  phonemic  clause.   The  almost  universal  involvement  of  the 
clause's  primary  stressed  syllable  in  slips  suggests  that  its 
linguistic  prominence  is  matched  in  the  neurophysiological 
speech  program  by  some  properties  which  render  it  more  unstable 
in  the  sequencing  operation. 

Scientific  Significance  to  Mental  Health  Research  Program:   Biological  and 
psychological  research  involving  speech  function,  in  aphasic  disorders  and 
psychotherapy,  for  example,  have  long  been  hampered  by  the  crudeness  of 
available  psychological  models  for  speech  production  and  comprehension. 
Increased  precision  in  the  psychological  description  of  speech  can  provide 
better  leverage  for  research  in  all  fields  which  involve  language  usage. 

Proposed  Course  of  Project:   A  niomber  of  research  avenues  were  opened  ux>  by 
the  tongue  slip  study  described  above. 

1 .   The  theory  of  tongue  slips  suggested  that  this  phenomenon  could  be 
experimentally  produced  in  the  laboratory  by  producing  a  momentary  conflict 
between  two  different  syllables,  resulting  in  a  melding  of  articulatory 
features  of  the  two.  A  variation  of  a  conflict  apparatus  designed  by 
Berlyne  has,  in  fact,  produced  this  effect  in  preliminary  studies.   Such  a 
procedure  will  make  it  possible  to  study  aspects  of  tongue  slip  more 
efficiently  than  by  the  painstaking  collection  of  naturally  occurring 
instances . 
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2,  An  extended  synthetic  speech  utterance,  developed  at  Edinburgh  will 
make  it  possible  to  test  some  of  the  decoding  implications  of  the  phonemic 
clause  theory.   The  experimental  utterance  was  produced  in  two  versions;  one 
with  natxoral  intonation  features,  and  the  other  with  pitch  variation  removed. 
If  the  speech  decoding  system  requires  the  information  about  clause  boundaries 
provided  by  pitch  variation,  then  the  modified  version  of  the  utterance 
should  be  much  less  comprehensible  to  listeners ,  despite  the  fact  that  the 
words  themselves  are  unchanged. 

Honors  and  Awards :   None 

Publications : 

Boomer,  D.  S.,  and  Laver,  J.  H.:   Slips  of  the  tongue.   Brit.  J.  Disord. 
Commun.   In  press. 
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Project  Description: 

Objectives:   To  identify  and  contrast  personality  factors  which  differentiate 
creative  male  adolescents  and  the  creative  adults  from  their  less  creative 
colleagues . 

Methods  Employed: 

1.  Sample:   The  selection  of  adolescent  and  adult  samples  has  been 
fully  described  in  previous  reports  under  this  serial  number. 

2.  Personality  measures:   These  analyses  were  limited  to  the  I8  scales 
of  the  California  Psychological  Inventory  (CPl).   Since  the  scales  of  the 
CPI  tend  to  show  appreciable  intercorrelation  it  was  decided  to  determine  the 
independent  dimensions  represented.   Separate  correlation  matrices  were 
computed  for  the  I8  CPI  scale  scores  of  the  adolescent  sample  and  for  the 
ad-ult  sample.   The  two  correlation  matrices  were  subjected  to  a  principle 
components  analysis.  All  components  with  Eigenvalues  greater  than  1.00  were 
orthogonally  rotated  by  the  Varimax  method. 

Two-way  analyses  of  variance,  unweighted  means  solution,  were  performed 
separately  for  the  adult  and  adolescent  sample. 

To  determine  the  strength  and  predictive  utility  of  the  association 
found  between  personality  factors  and  creativity,  discriminate  function 
analyses  were  also  computed  for  each  sample. 
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Major  Findings:   The  data  derived  from  the  adult  and  adolescent  samples  each 
yielded  four  factors.  Coefficients  of  congruence  were  computed  and  the 
results  indicated  that  similar  factors  were  identified  for  both  samples. 
Analyses  of  variance  based  on  the  CPI  factor  scores,  revealed  that  more  and 
less  creative  subjects  were  differentiated  on  the  same  three  factors  and  were 
not  differentiated  on  the  remaining  factor.   The  direction  of  the  discrimina- 
tion between  more  and  less  creative  subjects  was  identical  for  the  adults  sind 
adolescents  on  two  of  the  three  factors;  however,  the  direction  of  discrimi- 
nation was  reversed  on  the  third  factor. 

The  more  creative  adults  and  adolescents  were  significantly  higher  than 
their  control  groups  on  two  factors:  1.  "Assertive  Self-Assurance ,"  i.©., 
outgoing,  self-confident,  expressive,  competitive,  ambitious,  aggressive, 
and  persuasive;  and  2.  "Adaptive  Autonomy,"  i.e.,  flexible,  individualistic, 
spontaneous ,  self-reliant ,  motivation  to  work  independently  and  perceptive- 
ness  in  interpersonal  situations.   On  a  third  factor,  "Disciplined  Effective- 
ness," the  more  creative  adolescent  was  foxind  to  be  significantly  higher  while 
the  more  creative  adult  was  found  to  be  significantly  lower  than  their  respec- 
tive control  groups.   Disciplined  Effectiveness  refers  to  such  characteristics 
as  reliability,  attentiveness  to  one's  impact  on  others,  painstakingness, 
sense  of  self-effectiveness ,  efficiency,  persistence  and  productivity. 

The  discriminant  function  analyses  permitted  the  correct  identification 
of  6U/2  of  the  more  creative  and  6l%   of  the  less  creative  adolescents.   In 
the  adult  sample,  6h%   of  the  more  creative  individuals  and  66%   of  the  less 
creative  individuals  were  correctly  identified. 

Scientific  Significance  to  Mental  Health  Research  Program;   This  research  is 
relevant  to  one  of  the  nation's  foremost  concerns,  namely,  the  most  effective 
use  of  manpower.   The  research  has  implications  for  the  early  identification 
of  potentially  creative  individuals  and  for  interventions  aimed  at  enhancing 
creative  expression. 

More  creative  adult  and  adolescent  groups  can  be  differentiated  from 
less  creative  groups  independent  of  their  field  on  a  shared  set  of  personality 
characteristics.   In  contrast  to  popular  belief,  the  creative  adolescent  has 
managed  to  learn  to  exercise  self-discipline  and  to  be  reasonably  circu.mspect 
in  his  dealings  with  others  without  detriment  to  his  capacity  to  develop  a 
high  degree  of  independence  in  his  thinking  or  his  capacity  to  make  novel  and 
effective  integrations  of  his  ideas. 

The  personality  characteristics  which  differentiate  between  more  and 
less  creative  adult  groups  cannot  be  applied  without  modification  for  the 
purpose  of  identif^.'-ing  the  creative  adolescent. 
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Proposed  Course  of  Project:   This  specific  phase  of  the  study  is  considered 
closed.   The  next  step  consists  of  preparing  a  monograph  which  summarizes 
the  data  covering  the  period  from  childhood  to  two  years  following  high 
school  graduation. 

Honors  and  Awards :   None 

Publications: 

Parloff,  M.  B. ,  Datta,  L.,  Kleman,  M.,  and  Handlon,  J.  H. :   Personality 
characteristics  which  differentiate  creative  male  adolescents  and 
adults.   J.  Pers.   In  press. 
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Project  Description: 

Objectives:  To  determine  the  relationship  between  perceived  parent-child 
relationships  and  scores  on  three  personality  factors  which  differentiate 
between  more  ajid  less  creative  adolescent  groups. 

Methods  Employed:   Subjects  completed  a  312  item  inventory  describing  their 
parents'  behavior  during  each  of  three  age  periods:  8-11,  12-1^+  and  15-17 
years.   Separate  inventories  were  completed  for  mother  and  father.   The 
items  were  classified  into  29  separate  scales.   These  scales  were  factor 
analyzed  (principle  components  analysis,  Varimax  rotation).   This  analysis 
yielded  fovoc   factors .   Correlations  between  these  factors  and  the  three 
personality  factors  found  to  differentiate  between  the  more  and  less  crea- 
tive groups  (see  M-P-P-(C)-22)  were  computed. 

Major  Findings:   The  higher  the  individual  scored  on  the  personality  dimen- 
sion "Disciplined  Effectiveness"  the  less  likely  he  was  to  describe  his 
parents  as  authoritarian,  aloof,  critically  controlling,  or  uninvolved.  A 
moderate  positive  correlation  was  found  between  Disciplined  Effectiveness 
scores  and  the  subject's  description  of  his  parents  as  affectionate, 
accepting,  intellectually  stimulating,  and  encouraging  of  independence. 

Those  students  whose  personality  was  described  as  high  in  "Assertive 
Self-Assurance"  tended  to  report  their  parents  as  being  affectionately 
involved  with  them.   Of  particular  interest  is  the  finding  that  those 
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subjects  characterized  as  high  on  "Adaptive  Autonomy"  tended  to  perceive 
their  parents  as  showing  neither  affectionate  involvement  nor  negative 
involvement  with  them.   This  finding  suggests  that  the  more  effectively 
autonomous  adolescent  views  his  relationships  with  his  parents  as  charac- 
terized neither  by  great  closeness  nor  by  severe  rejection.  The  former 
would  presumably  foster  overdependency  while  the  latter  might  stimulate 
uncertainty  and  fear.   This  finding  further  suggests  that  creativity  at  the 
age  of  adolescence  is  enhanced  not  simply  by  a  high  degree  of  wanath,  per- 
missiveness,  acceptance,  etc.  or  the  absence  of  controlling  critical 
authoritarian  behavior  on  the  part  of  the  parent,  but  rather  by  the  avoidance 
of  either  extreme . 

Generalizations  from  these  findings  must  be  limited  to  the  adolescent 
period.   Environmental  influences  which  are  conducive  to  creative  performajice 
in  the  child  may  require  more  intimate  involvement  of  the  parent  than  is 
appropriate  during  the  adolescent  period.   The  psychological  needs  of  the 
child,  adolescent  and  adult  need  not  be  identical  and  therefore  the  behavior 
of  the  parent  during  each  of  these  periods  need  not  be  the  same . 

Scientific  Significance  to  Mental  Health  Research  Program:   The  identification 
of  parental  behaviors  associated  with  early  creativity  is  relevant  to  our 
understanding  of  child  development  and  mental  health.  'The  parent-child 
re3.ationship  as  perceived  by  the  child  and  adolescent  is  assumed  to  play  an 
important  role  in  shaping  their  personality.  The  identification  of  pajrent- 
child  relationships  conducive  to  effective  personality  development  at 
various  stages  of  the  individual's  growth  will  provide  information  of 
theoretical  and  practical  importance. 

Proposed  Course  of  Project:  Analyses  will  be  undertaken  to  determine 
whether  creativity  level  is  associated  with  identifiable  behavior  patterns 
of  mother-father  pairs.   Are  relationships  with  one  parent  enhanced, 
neutralized  or  counterbalanced  by  relationships  with  the  other  parent? 

Honors  and  Awards :   None 

Publications : 

Datta,  L.,  and  Parloff,  M.  B.:   On  the  relevance  of  autonomy:  Parent-child 
relations  and  early  scientific  creativity.   Proc.  75th  Ann.  ConVo 
Amer.  Psychol.  Ass.  2:  li+9-150,  196?. 
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Serial  No.  M-P-P-(c)-31 

1.  Laboratory  of  Psychology 

2.  Section  on  Personality 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  I968 

Project  Title:   Longitudinal  Study  of  the  Development  of  Potentially 
Creative  Scientists 

Previous  Serial  Number:   Same 

Principal  Investigator:  Morris  B.  Parloff ,  Ph.D. 

Other  Investigators:  Lois-ellin  Datta,  Ph.D. 

Cooperating  Units:   None 

Man  Years 

Total:  I.IT 
Professional:  .^9 
Other:  .68 

Project  Description: 

Objectives: 

1.  To  investigate  personality  changes  imdergone  by  subjects  who 
remained  in  the  sample  for  a  period  of  two  years. 

2.  To  identify  the  characteristics  of  the  subjects  who  dropped  out  of 
the  study. 

3.  To  relate  scores  on  "creative  thinking  tests"  to  ratings  of 
"product"  creativity. 

Methods  Employed: 

1.  A  comparison  of  the  personality  scale  scores  was  made  for  the  85I 
subjects  who  completed  both  initial  and  two-year  follow-up  personality 
inventories . 

2.  The  mean  personality  scale  scores  initially  obtained  from  the  92 
subjects  who  subsequently  "dropped  out"  of  the  study  were  compared  with  the 
initial  scores  obtained  from  the  85I  who  remained  in  the  sample. 

3.  Correlations  between  a  battery  of  creative  thinking  tests  (Remote 
Associates  Test,  Associational  Fluency  I,  Alternate  Uses,  Possible  Jobs,  and 
Ideational  Fluency  I)  and  judges'  ratings  of  "project"  creativity  will  be 
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computed  for  a  subsample  of  200  more  and  less  creative  subjects. 
Major  Findings: 

1.  The  subjects  who  remained  in  the  study  for  a  period  of  two  years 
showed  systematic  changes  which  may  reflect  personality  changes  characteristic 
of  late  adolescence  and  early  adulthood  of  very  competent  subjects.   Such 
subjects  were  found  to  decrease  significantly  on  such  scales  as  dominance, 
responsibility,  socialization,  concern  with  good  impression,  conformance  and 
femininity.  The  subjects  became  significantly  more  poised  in  their  social 
relationships,  had  a  higher  sense  of  well-being,  became  more  independent, 
more  flexible  and  showed  more  ego-strength. 

2.  In  comparing  the  drop-outs  with  those  who  remained  in  the  study, 
it  was  found  that  those  who  left  the  study  had  been  initially  significantly 
more  anxious,  depressed,  defended,  repressed,  had  less  of  a  sense  of  respon- 
sibility and  were  less  concerned  about  maintaining  a  good  impression  than 
those  subjects  who  remained  in  the  sample. 

3.  The  data  collection  and  analyses  of  creative  thinking  tests  have  not 
been  completed. 

Scientific  Significance  to  Mental  Health  Research  Program:  This  investigation 
contributes  to  the  study  of  normal  personality  growth  and  change  during  the 
late  adolescence.  These  findings  also  raised  methodological  problems  regard- 
ing longitudinal  studies  for  it  suggests  that  the  more  emotionally  disturbed 
individual  tends  to  remove  himself  from  the  study. 

Proposed  Course  of  Project:  The  study  relating  cognitive  tests  of  creativity 
and  product  ratings  of  creativity  will  be  completed.  Attention  will  be 
concentrated  on  relating  social  history  to  creativity  levels  and  personality 
types  represented  within  specified  creativity  levels . 

Honors  and  Awards :   None 

Publications :  None 

Publications  Unrelated  to  Project: 

Parloff,  M.  B.:  A  view  from  the  incompleted  bridge:   Group  process  and 
outcome.   Inter.  J.  Psychother.  2:  236-2U2,  April  I967. 

Parloff,  M.  B.:   Advances  in  analytic  group  psychotherapy.   In  Marmor,  J. 
(Ed.):   Frontiers  of  Psychoanalysis.   New  York,  Basic  Books,  Inc., 
1968.  In  press. 

Parloff,  M.  B. :  Would  you  believe  two  and  one-half  days....?  Inter.  J. 
Psychother .   In  press. 
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Serial  No.  M-P-P-(C)-32 

1.  Laboratory  of  Psychology 

2.  Section  on  Personality 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   An  Investigation  of  the  Child's  Perception  of  Parent 
Behavior 

Previous  Serial  Number:   Same 

Principal  Investigator:   Earl  S.  Schaefer,  Ph.D.,  NIMH 

Other  Investigators:   None 

Cooperating  Units :  None 

Man  Years: 

Total:  .50 

Professional:  .25 

Other:  .25 

Project  Description: 

Objectives:   The  major  current  objective  of  this  project  is  to  determine  the 
cross-cultural  generality  of  the  conceptual  model  for  parent  behavior  that 
has  been  generated  from  data  on  the  Child's  Report  of  Parent  Behavior 
Inventory  (CR-PBI)  and  to  determine  whether  perceptions  of  parent  behavior 
are  similarly  related  to  child  behavior  and  adjustment  in  several  countries, 
including  the  United  States,  Germany,  and  India.   Through  collaboration  with 
foreign  psychologists,  and  by  making  the  method  available  to  independent 
foreign  investigators,  data  on  the  CR-PBI  has  already  been  collected  in  the 
United  States,  Japan,  Iran,  India,  Belgium,  Czechoslovakia,  Finland,  and 
Poland;  and  investigators  in  several  other  countries  have  expressed  an 
intention  to  collect  data  in  their  countries.   Through  these  investigators, 
a  cross-culturally  valid  psychology  of  parent-child  relationships  may 
eventually  be  developed. 

Methods  Employed;  A  standard  18-scale  form  of  the  CR-PBI  is  being  used 
in  the  current  studies  both  in  the  United  States  and  abroad.   The  standard 
form  is  translated  and  adapted  by  foreign  investigators.   Factor  analyses 
have  been  made  of  data  from  the  United  States  on  college  and  elementary 
school  students  and  of  data  from  Belgium,  Czechoslovakia,  Iran,  India  and 
Japan.   Data  is  being  collected  with  the  CR-PBI  and  the  Classroom  Behavior 
Inventory  (reported  in  Project  No.  M-P-P-(C)-33)  in  Germany  and  India  in 
order  to  determine  the  correlations  between  these  approaches  to  the  measure- 
ment of  parent  behavior  and  child  behavior. 
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Major  Findings:   Reliable  measurement  has  been  obtained  through  translations 
of  the  CR-PBI  in  all  national  groups  investigated.   The  same  three- 
dimensional  spherical  organization  of  the  18  scales  has  also  been  isolated 
for  all  samples.   The  three  dimensions  of  loving  acceptance  vs.  hostile 
rejection,  high  psychological  involvement  and  control,  and  lax  control  vs. 
firm  control  provide  a  conceptual  framework  for  the  organization  of  studies 
of  parent-child  interaction  that  has  been  replicated  in  a  number  of 
American  and  foreign  studies,  both  for  CR-PBI  data  and  for  ratings  of 
parental  behavior.   Very  similar  differences  between  reports  of  maternal  and 
paternal  behavior  have  been  found  in  three  vjestern  countries — the  United 
States,  Belgium,  and  Czechoslovakia.   Studies  by  others  have  shown  that  data 
from  the  CR-PBI  is  significantly  related  to  self -reports  of  adjustment,  to 
pregnancy  in  unwed  high  school  girls,  to  maladjustment  in  high  school  girls, 
to  psychosomatic  illness  in  women,  and  to  other  criteria  of  adjustment. 

Scientific  Significance  to  the  Program  of  Mental  Health  Research;   The 
inventory  provides  a  method  for  research  on  parent-child  relationships  that 
will  permit  the  testing  of  hypotheses  across  national  groups.   This 
relatively  inexpensive  method  shows  relatively  high  reliability,  validity, 
and  invariance  in  results  across  different  age  groups  and  national  groups. 
From  the  results  that  have  been  obtained,  the  method  developed  in  this 
project  promises  to  be  a  useful  tool  for  personality  research. 

Proposed  Course  of  the  Project;   The  data  that  have  been  analyzed  will  be 
reported.   The  data  from  India  and  Germany  on  children's  perceptions  of 
parent  behavior  and  on  their  classroom  behavior  will  be  analyzed.   The 
method  will  be  made  available  to  other  investigators. 

Honors  and  Awards :  None 

Publications: 

Renson,  G.  A.,  Schaefer,  E.  S.,  and  Levy,  B.  I.:  Cross-cultural  validity 
of  a  spherical  conceptual  model  for  parent  behavior.  Child  Develop. 
In  press. 

Schaefer,  E.  S.,  and  Bayley,  N. :   Validity  and  consistency  of  mother-infant 
observations,  adolescent  maternal  interviews,  and  adult  retrospective 
reports  of  maternal  behavior.   Proc.  75th  Ann.  Conv.  Amer.  Psychol, 
Ass.  2:   147-148,  1967. 
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Serial  No.  M-P-P-(C)-33 

1.  Laboratory  of  Psychology 

2.  Section  on  Personality 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   Development  of  a  Method  for  the  Objective  Description  of 
Social  and  Emotional  Behavior  of  Children 

Previous  Serial  Number:   Same 

Principal  Investigator:   Earl  S.  Schaefer,  Ph.D.,  NIMH 

Other  Investigator:   John  Hurley,  Fairfax  County,  Virginia  Public  Schools 

Cooperating  Units:   Fairfax  County,  Virginia  Public  Schools 

Man  Years : 

Total:  .75 

Professional:  .25 

Other:  .50 

Project  Description: 

Objectives:   The  goal  of  this  project  is  to  develop  a  method  for  the 
description  of  child  behavior  that  might  be  adapted  for  a  nxomber  of  ages 
from  infancy  through  high  school,  to  study  the  consistency  of  child  behavior 
through  time,  and  to  relate  early  behaviors  to  the  child's  subsequent 
achievement  and  adjustment.  Another  goal  is  to  study  the  organization  of 
child  behaviors  at  various  age  levels  and  in  several  countries  including 
the  United  States,  Germany,  and  India.   Data  on  different  age  groups  and 
national  groups  will  permit  an  analysis  of  the  generality  of  the  conceptual 
model  for  child  social,  emotional  and  task-oriented  behavior  that  has  been 
developed  in  this  project. 

Methods  Employed:   A  series  of  child  behavior  inventories  have  been  developed, 
initially  for  use  by  teachers  to  describe  the  classroom  behavior  of  their 
students  and  more  recently  for  use  by  home  tutors  of  culturally  deprived 
children  during  the  second  and  third  years  of  life.   The  general  method  is 
to  develop  concepts  for  the  description  of  child  behavior  and  to  develop  a 
set  of  objective  items  of  child  behavior  as  an  operational  definition  of  the 
concept.   Teachers  or  tutors  are  requested  to  state  how  descriptive  each  of 
the  specific  items  is  of  the  behavior  of  their  students.   Scores  are  developed 
for  the  concepts  and  the  different  scales  are  intercorrelated  to  isolate  the 
major  dimensions  of  child  behavior.   Three  different  inventories  have  been 
developed  for  three  different  age  groups  during  the  past  three  years: 
I.   An  Infant  Behavior  Inventory  for  children  two  to  three  years  of  age 
that  includes  23  five-item  scales.   II.  A  Classroom  Behavior  Inventory 
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Methods  Employed  (Continued) ;   Inventory  for  preschool  through  early  primary 
grades  that  includes  12  five-item  scales.   III.  A  Classroom  Behavior 
Inventory  for  grades  three  through  twelve  that  includes  64  five-item  scales. 
Data  has  been  collected  on  each  of  these  forms. 

Longitudinal  studies  of  the  consistency  or  stability  of  child  behavior  are 
currently  in  progress.   In  cooperation  with  the  Fairfax  County  Schools  one 
sample  of  approximately  200  children  was  described  while  in  Head  Start 
classes  in  January  and  June  of  1966,  was  again  rated  in  June  of  1967,  and 
will  again  be  rated  in  June  1968  at  the  end  of  the  second  grade.  A  more 
representative  sample  of  approximately  2000  children  was  rated  at  the  end 
of  the  first  grade  and  will  be  followed  through  elementary  school  if  they 
remain  in  the  school  system.   Data  on  intelligence,  achievement,  adjustment, 
and  other  information  on  the  children  and  their  families  will  be  analyzed 
to  determine  the  antecedents  and  correlates  of  classroom  behavior. 

A  sample  of  26  lower  socioeconomic  status  Negro  males  who  were  included  in 
an  intellectual  stimulation  project  have  been  described  at  three  years. 
Their  behavior  in  the  home  and  in  the  school  will  be  followed  through  six 
years  of  age  to  determine  the  stability  of  early  behavior  patterns. 

Major  Findings;   The  five-item  scales  yield  good  internal  consistency 
reliabilities  in  all  studies.   Three  major  dimensions  of  child  behavior  have 
also  been  isolated  in  all  studies:   I.  Positive  Task-Oriented  Behavior 
versus  Hyperactivity  and  Distractibility .   II.  Positive  Loving  Social 
Behavior  versus  Social  Hostility.   III.  Extraversion  versus  Introversion. 
Significant  differences  in  behavior  are  revealed  by  these  methods  between 
males  and  females,  and  between  children  of  different  intellectual  levels. 
Significant  correlations  have  also  been  found  between  the  Infant  Behavior 
Inventory  and  maternal  behavior  variables. 

Scientific  Significance  to  the  Program  of  Mental  Health  Research;   The 
analyses  that  have  been  done  on  these  methods  suggest  their  usefulness  for 
studying  the  stability,  antecedents  and  correlates  of  child  behavior.   The 
methods  may  be  used  by  other  investigators  and  may  eventually  be  useful  in 
mental  health  screening  programs. 

Proposed  Course  of  the  Project;  Data  from  the  longitudinal  studies  will  be 
analyzed.  The  cross-cultural  generality  of  the  findings  will  be  determined 
from  data  collected  in  Germany  and  India.  The  methods  will  be  reported  and 
will  be  made  available  to  other  investigators. 

Honors  and  Awards :  None 

Publications; 

Datta,  L.,  Schaefer,  E.  S.,  and  Davis,  M. :   Sex  and  scholastic  aptitude  as 

variables  in  teachers '  ratings  of  the  adjustment  and  classroom  behavior 
of  Negro  and  other  seventh  grade  students.   J.  Educ.  Psychol.  2; 
94-^101,  1968. 

354 


Serial  No.  M-P-P-(C)-34 

1.  Laboratory  of  Psychology 

2.  Section  on  Personality 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   The  Relationship  of  Maternal  Emotions  During  Pregnancy 
to  Labor  and  Delivery  and  to  the  Postnatal  Status  of 
the  Infant 

Previous  Serial  Number:   Same 

Principal  Investigator:   Earl  S.  Schaefer,  Ph.D.,  NIMH 

Other  Investigator:  Dr.  Heinz  Prechtl,  University  of  Groningen 

Cooperating  Units:  University  of  Groningen,  The  Netherlands 

This  project  has  been  discontinued. 

Honors  and  Awards :  None 

Publications:  None 
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1.  Laboratory  of  Psychology 

2.  Section  on  Personality 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   Intellectual  Stimulation  of  Culturally-Deprived  Infants 
During  the  Period  of  Early  Verbal  Development — 15  Months 
to  Three  Years 

Previous  Serial  Number:   Same 

Principal  Investigators:   Earl  S.  Schaefer,  Ph.D.,  NIMH;  and  Msgr.  Paul 

H.  Furfey,  Ph.D.,  Catholic  University  of  America 

Other  Investigators:   None 

Cooperating  Units:   Bureau  of  Social  Research,  Catholic  University  of 

America,  Washington,  D.  C;  and  Home  Study  Program, 
Inc.,  Kensington,  Maryland 

Man  Years: 

Total:  1.45 

Professional:  .70 

Other:  .75 

Project  Description: 

Objectives:   This  project  has  tested  the  hypothesis  that  through  increased 
intellectual  stimulation  during  the  second  and  third  years  of  life,  the  mean 
intellectual  level  of  lower  socioeconomic  status  Negro  male  infants  could  be 
significantly  increased.   Data  is  also  being  collected  on  maternal  and  family 
variables  in  order  to  determine  correlates  of  intellectual  growth  during 
infancy.   The  design  of  the  project  permits  detailed  investigation  of  home 
variables  that  may  influence  intellectual  growth  while  providing  additional 
stimulation  to  foster  intellectual  growth. 

Methods  Employed:   Both  the  experimental  and  control  infants  have  been 
tested  with  standard  mental  tests  at  14,  21,  27,  and  36  months.   The  experi- 
mental group  were  tutored  in  their  homes  for  an  hour  a  day,  five  days  a  week, 
between  the  ages  of  15  and  36  months.   Information  on  the  development  of  the 
infants  was  provided  by  the  tutors  from  their  daily  contacts.   Descriptions 
of  maternal  behavior,  child  behavior,  family  events  and  stresses,  and  other 
environmental  variables  were  also  collected  from  the  the  tutors  both  in 
quantitative  ratings  and  in  narrative  reports. 
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Major  Findings:   Tests  show  significant  and  increasing  differences  between 
experimental  and  control  subjects  during  the  course  of  the  experiment.   For 
the  28  experimental  and  30  control  cases  that  completed  the  experiment,  the 
following  scores  were  obtained  on  the  Stanford  Binet  at  the  different  age 
levels : 


Age  in 

Mean 

IQ 

Level  of 

Months 

Exp 

erimental 

Control 

t 

Significance 

14 

105 

108 

-.96 

21 

97 

90 

2.12 

.05 

27 

101 

90 

3.35 

.01 

36 

106 

89 

5.91 

.001 

Significant  differences  between  experimental  and  control  groups  were  also 
found  on  the  Johns  Hopkins  Perceptual  Test,  Peabody  Picture  Vocabulary  Test, 
and  on  ratings  of  task-oriented  behavior  during  the  testing  session. 

Ratings  of  maternal  behavior  by  the  tutors  at  16,  30,  and  36  months  have 
been  correlated  with  the  child's  test  performance  at  36  months.  Many  of 
these  correlations  are  significant,  including  a  niamber  above  .50.   These 
findings  provide  evidence  that  the  quantity  and  quality  of  early  maternal 
care  is  significantly  correlated  with  the  child's  intellectual  development. 

The  tutors'  ratings  of  the  child's  social,  emotional  and  task-oriented 
behaviors  in  the  tutoring  session  were  also  correlated  with  the  child's  test 
performance.   Forty-one  percent  of  these  correlations  were  significant 
beyond  the  .05  level  with  the  two-tailed  test  of  significance  and  22  percent 
were  above  .50.   These  findings  suggest  that  the  child's  adjustment,  as  shown 
by  his  behavior  during  tutoring  sessions,  is  also  highly  related  to  his  mental 
test  performance  at  36  months. 

These  findings  suggest  that  both  supplementary  tutoring  and  the  quality  of 
maternal  care  can  influence  the  child's  intellectual  development.   The  highly 
significant  differences  between  the  tutored  and  untutored  group  suggest  that 
even  a  few  hours  of  stimulation  a  week  can  produce  significant  intellectual 
growth . 

Analyses  of  observation  and  test  measures  of  verbal  as  contrasted  to  non- 
verbal skills  suggest  the  usefulness  of  more  differentiated  measures  of 
mental  abilities  during  infancy.   Preliminary  analyses  suggest  that 
differential  effects  of  different  types  of  early  experience  might  be 
determined  through  more  specific  tests  of  mental  abilities. 
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Scientific  Significance  to  the  Program  of  Mental  Health  Research:   The 
results  of  this  project  suggest  that  more  detailed  investigations  of  early 
intellectual  development  with  larger  samples  might  yield  greater  insight  into 
the  antecedents  and  correlates  of  intellectual  development.   This  under- 
standing of  the  process  of  intellectual  growth  might  lead  to  more  effective 
and  economical  methods  of  promoting  optimal  development. 

Proposed  Course  of  the  Project;   Data  analyses  will  be  continued  and  the 
quantitative  data  on  early  intellectual  development  will  be  reported,  either 
in  a  monograph  or  a  series  of  articles.   The  project  will  continue  with  a 
home  education  and  nursery  school  program  for  the  experimental  group  that 
will  determine  whether  their  intellectual  level  can  be  maintained  or 
increased  through  continuing  education.   Studies  of  maternal  behavior,  child 
behavior,  and  their  intercorrelation  will  be  continued  to  determine  the 
stability  of  these  behaviors  through  time  and  the  predictability  of  the 
child's  school  adjustment  and  achievement  from  the  infancy  data. 

Honors  and  Awards :  None 

Publications :   None 
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Serial  No.  M-P-P-(c)-36 

1.  Laboratory  of  Psychology 

2.  Section  on  Personality 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  I968 

Project  Title:   Effects  of  Incentive  Conditions  on  Performance  of  Children 
Aged  Three  to  Eight 

Previous  Serial  Number:   Same 

Principal  Investigator:   Lois-ellin  Datta,  Ph.D. 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years 

Total:  1.31 
Professional:  .19 
Other:         1.12 

Project  Description: 

Objectives:   To  study  the  relationship  between  three  incentive  conditions  on 
figure  drawing  with  children  aged  three  to  eight  selected  from  middle  and 
low-income  families . 

Methods  Employed:   The  pilot  study  tested  the  effects  of  neutral,  food  reward 
and  food- competition  reward  on  a  standard  figure  drawing  test. 

Major  Findings:   Social  class  differences  were  maximized  under  the  neutral 
condition  (a  standard  score  difference  of  26  points),  but  were  not  signifi- 
cantly different  under  the  food  reward  condition  (a  difference  of  8  points). 
Within  social  classes  analyses  of  variance  indicated  that  for  middle  class 
children  the  mean  figure-drawing  scores  for  neutral  and  food  reward  condi- 
tions were  not  reliably  different  but  tended  to  be  higher  for  food  competi- 
tive conditions.   For  low  income  children,  the  neutral  condition  mean  score 
was  significantly  lower  than  for  the  food  incentive  condition  mean  score; 
the  competitive  condition  performance  was  not  reliably  different  from  per- 
formance under  either  of  the  other  conditions. 

Scientific  Significance  to  Mental  Health  Research  Program:   The  pilot  incen- 
tive study  was  intended  as  a  guide  for  observation  conditions  for  a  larger 
study  concerning  social-emotional  development.   The  results  suggest  that 
competitive  systems  gain  early  importance  for  middle  income  children  while 
low  income  children  of  the  same  age  may  be  less  likely  to  have  developed 
either  a  "will  to  win"  or  a  more  general  involvement  in  the  task.  These 
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data  are  consistent  with  the  hypothesis  that  performance  in  test  situations 
would  be  affected  by  social  class  and  reward  condition  in  a  manner  similar 
to  that  observed  in  achievement  motivation  and  experimental  learning  tasks . 
The  data  extend  these  observations  to  younger  children  and  to  the  competitive 
children. 

Proposed  Course  of  Project:   The  project  was  terminated  with  the  transfer 
of  the  investigator  to  the  Office  of  Economic  Opportunity. 

Honors  and  Awards:   None 

Publications :   None 
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Serial  No.  M-P-P-(c)-37 

1.  Laboratory  of  Psychology 

2.  Section  on  Personality 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  I968 

Project  Title:   A  Study  of  the  Effect  of  Mode  of  Data  Presentation  and 

Amount  of  Context  Information  on  Experiencing  Scale  Ratings 

Previous  Serial  Numter:   None 

Principal  Investigator:   Marjorie  H.  Klein,  Ph.D. 

Other  Investigators:  None 

Cooperating  Units:   None 

Man  Years 


Total: 

.23 

Professional: 

.08 

Other: 

.15 

Project  Description: 
Objectives: 

1.  To  compare  the  reliability  and  level  of  Experiencing  Scale  ratings 
made  from  audio  and  transcribed  psychotherapy  interview  materials . 

2.  To  assess  the  effect  of  context-information  on  Experiencing  Scale 
ratings . 

Methods  Employed: 

1.  For  the  audio-transcript  comparison,  two  segments  selected  from  two 
interviews,  one  early  and  one  late,  from  each  of  12  recorded  psychotherapy 
cases  are  presented  to  three  raters  under  the  following  conditions  (Latin 
Square  Design):  audio  only,  transcript  only,  audio  and  transcript. 

2.  For  the  context-no-context  comparison,  two  segments  selected  from 
two  hours,  one  early  and  one  late,  from  each  of  12  recorded  psychotherapy 
cases  are  presented  to  three  raters  under  the  following  three  conditions 
(Latin  Square  Design):  segment  with  no  additional  information;  segment  with 
all  preceding  interview  material;  segment  with  written  summary  of  preceding 
interview  content. 
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3.  Judges  are  nonprofessionals  trained  in  the  use  of  the  Experiencing 
(Exp)  Scale.   Exp  is  a  seven-point  scale  of  patient  self -exploration  that 
assesses  the  manner  in  which  the  patient  refers  to  his  feelings,  explores 
them,  and  uses  them  as  the  basis  for  self -understanding. 

Ma j or  Findings :  At  present  this  project  is  partially  completed:  all  neces- 
sary tape  segments  have  been  gathered,  and  annotations  for  the  context-no- 
context  phase  of  the  study  are  complete.  Raters  have  been  trained  and  have 
made  ratings  for  the  audio-transcript  portion  of  the  study.  Analysis  of 
this  data  is  underway. 

Scientific  Significance  to  Mental  Health  Research  Program:  These  studies  are 
part  of  oTxc   attempts  to  develop  the  Exp  Scale  and  give  it  a  firm  methodolo- 
gical basis.  The  study  of  ratings  made  under  the  audio-transcript  conditions 
will  allow  us  to  assess  the  comparability  of  Exp  Scale  ratings  made  from 
these  different  kinds  of  data  and  allow  us  to  weigh  the  importance  of 
obtaining  transcripts  for  process  studies.  A  comparison  of  Exp  ratings  made 
under  different  context  conditions  will  similarly  allow  us  to  evaluate  the 
comparability  of  Exp  Scale  ratings  made  with  and  without  case  information  and 
permit  us  to  see  whether  such  context  confounds  or  enhances  the  reliability 
of  ratings . 

Proposed  Course  of  Project:   Study  will  be  continued  to  completion. 

Honors  and  Awards :   None 

Publications: 

Kiesler,  D.  J.,  Mathieu,  P.  L.,  and  Klein,  M.  H.:   Patient  experiencing 

level  and  interaction  chronograph  variables  in  therapy  interview  seg- 
ments.  J.  Consult.  Psychol.  31:  22^1,  April  I967. 
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Serial  No.  M-P-P-(c)-38 

1.  Laboratory  of  Psychology 

2.  Section  on  Personality 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  I968 

Project  Title:   An  Exploratory  Study  of  Therapist  Interventions  in  the 
Psychoanalytic  Interview 

Previous  Serial  Uumber:   None 

Principal  Investigator:   Marjorie  H.  Klein,  Ph.D. 

Other  Investigators:  Merton  M.  Gill 

Cooperating  Units:   None 

Man  Years 


Total: 

.27 

Professional: 

.09 

Other: 

.18 

Project  Description: 
Objectives: 

1.  To  develop  a  system  for  classifying  and  evaluating  therapist  inter- 
ventions in  the  psychoanalytic  interview. 

2.  To  examine  the  effect  of  different  interventions  on  the  quality  of 
patient  self-exploration. 

Methods  Employed: 

1.  Sample.  Tape  recordings  of  ten  consecutive  hours  from  an  ongoing 
psychoanalysis  constitute  the  "basic  data.   For  the  various  ratings  each  hour 
is  divided  into  therapist  intervention  \mits  and  patient  response  lonits. 
Effort  is  made  to  keep  the  latter  no  longer  than  five  minutes ,  but  the  units 
are  designed  to  be  meaningful  as  patient  response  to  therapist  intervention. 

2.  Judges  and  Instruments. 

a.  Evaluation  of  therapist  interventions.  Therapist  intervention 
units  are  defined  by  the  authors  to  include  any  set  of  consecutive 
therapist  statements  that  refer  to  the  same  interpretive  point  or 
intended  therapist  communication.   Simple  probes  are  not  included. 
These  units  are  then  evaluated  in  several  ways: 
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(1)  To  establish  a  global  evaluation,  the  authors,  working 
from  audio  tape  recordings  of  the  intearviews ,  listened  to  con- 
secutively and  have  rated  each  intervention  unit  on  a  5-point 
scale  of  appropriateness  to  immediate  clinical  concerns.   This 
is  a  complex  judgment  conbining  factors  such  as :  content , 
timing,  complexity,  specificity,  persistence,  degree  of  integra- 
tion, interpersonal  impact,  etc. 

(2)  This  global  judgment  will  be  supplemented  by  independent 
and  more  specific  evaluations  made  by  clinicians ,  both  to 
provide  some  estimate  of  the  reliability  of  the  global  ratings 
and  to  give  them  some  objective  anchorage.   The  following 
dimensions  will  be  considered:  specificity,  focus  (defense, 
impulse,  transference,  etc.),  complexity  and  interpersonal 
significance. 

b.   Evaluation  of  patient  responses.   Patient  response  units 
(defined  as  all  patient  remarks  occurring  between  therapist  inter- 
vention units — with  all  therapist  remarks  deleted)  will  be  rated 
non-sequentially  on  the  Experiencing  Scale  by  two  independent 
judges.   This  7-point  scale  has  been  selected  because  it  considers 
the  manner  in  which  the  patient  directly  refers  to  and  can  purpose- 
fully explore,  understand,  and  integrate  his  feelings  into  his 
experiential  frame  of  reference.   Though  not  developed  in  a  psycho- 
analytic context,  this  scale  is  meant  to  be  appropriate  for  any 
form  of  therapy  where  patient  feelings  are  an  important  focus  and 
where  insight  is  a  goal. 

Major  Findings:   Preliminary  data  analyses  indicate  adequate  reliability  for 
all  Exp  ratings ;  there  is  no  relationship  between  our  preliminary  ratings  of 
therapist  intervention  quality  and  level  of  patient  experiencing  on  a  unit- 
to-unit  basis.   Steps  are  underway  to  obtain  measures  of  speech  disruption 
that  might  also  relate  to  experiencing. 

Scientific  Significance  to  Mental  Health  Research  Program:   This  exploratory 
study  could  make  several  specific  contributions: 

1.  The  exploration  of  different  ways  of  evaluating  therapist  inter- 
ventions will  enable  us  to  refine  procedures  for  assessing  therapist  activity. 

2.  A  comparison  of  Exp  ratings  before  and  after  different  kinds  of 
interventions  will  allow  us  to  ask  whether  therapist  activity  may  be  in  any 
way  influenced  by  the  quality  of  the  patient's  inmediate  therapeutic  work, 
and  to  compare  the  power  of  different  interventions  to  alter  the  quality  of 
patient  work. 

Proposed  Course  of  Project:  Major  findings  of  this  study  will  require  repli- 
cation using  both  additional  materials  from  the  same  case,  and  material  drawn 
from  other  cases.   Promising  therapist  intervention  variables  could  also  be 
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explored  in  relation  to  patient  variables  other  than  experiencing  (e.g., 
content,  affect,  speech  disruption)  that  meaningfully  relate  to  the  thera- 
peutic process. 

Honors  and  Awards:   None 

Publications:   None 
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Serial  No.  M-P-P-(C)-UO 

1.  Laboratory  of  Psychology 

2.  Section  on  Personality 

3.  Bethesda,  Maryland 

PHS-KIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  I968 

Project  Title:   Body  Movement  as  Expression  of  Change  in  Psychological 
Tension  States 

Previous  Serial  Number:   M-P-C-(C)-21 

Principal  Investigator:  Allen  T.  Dittmann,  Ph.D. 

Other  Investigators:   Donald  S,  Boomer,  Ph.D. 

Cooperating  Units :   None 

Man  Years 

Total:  1.15 
Professional:  .87 
Other:  .28 

Project  Description: 

Objectives:  To  continue  to  explore  body  movement  frequencies  as  emotional 
responses,  and  their  relationship  to  other  modes  of  response. 

Methods  Employed:  A  pilot  study  was  conducted  this  year  to  test  experimental 
conditions  for  an  extended  series  of  studies  to  be  performed  next  year. 
Equipment  has  been  designed  and  constructed  for  data  recording.   The  experi- 
mental conditions  were  intended  to  produce  changes  in  subjects  in  experimental 
interviews  analogous  to  the  changes  in  emotional  states  which  patients  undergo 
in  psychotherapy.  Two  conditions  were  tested:  Jacobson's  progressive  relaxa- 
tion, and  a  one  hour  social  deprivation.  Two  normal  control  subjects,  both 
males ,  were  first  intei*viewed  to  establish  a  baseline  of  movement  patterns , 
i.e.,  stable  relative  frequencies  of  head,  hand,  and  foot  movements.  They 
were  then  taught  the  Jacobson  method  for  two  sessions  prior  to  the  test 
interview.  On  the  day  of  the  test  interview  they  went  through  the  relaxation 
procedure,  and  once  fully  relaxed,  were  interviewed  as  they  had  been  during 
the  baseline  sessions.  In  the  social  deprivation  condition  the  subjects 
were  left  alone  in  a  sound-insulated  room  for  an  hovir  with  instructions  not 
to  sleep,  then  interviewed  as  usual.  Two  sessions  of  each  type  were  presented 
to  each  subject  in  counterbalanced  order.  Movements  were  recorded  by  acceler- 
ometers  on  an  event  recorder,  and  tabulated  as  frequencies  per  15-sec.  inter- 
val. 
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Major  Findings:   One  of  the  subjects  required  five  intei-views  and  the  other 
six  to  establish  a  baseline  of  movement  patterns  before  the  experimental 
conditions  were  introduced,  using  a  criterion  of  same  rank  order  of  move- 
ments from  the  three  body  areas  for  two  successive  intearviews.   This  was  a 
shorter  time  than  had  been  required  of  two  subjects  previously  interviewed 
for  12  sessions.   The  experimental  conditions  when  first  introduced  produced 
statistically  significant  and  substantial  changes  both  in  total  movement  out- 
put and  in  patterns  for  both  subjects.   Total  number  of  movements  was  far 
less  than  baseline  for  both  subjects ,  and  the  pattern  changes  were  different 
for  the  two.   The  second  session  of  each  experimental  condition  was  in  the 
same  direction  from  baseline  for  both  subjects,  but  the  differences  were  far 
less  marked  than  the  first. 

Scientific  Significance  to  Mental  Health  Research  Program:   The  investigation 
of  patterns  of  body  movements  by  methods  parallel  to  those  which  have  been 
used  to  study  patterns  of  autonomic  response  is  an  effort  to  build  a  bridge 
between  so-called  physiological  and  so-called  behavioral  responses  in  psycho- 
logy.  Conceptualization  and  methodology  can  thus  be  shared,  widening  the 
base  of  conclusions  about  expressive  phenomena  as  these  are  applied  to 
studies  of  interview  processes. 

Proposed  Course  of  Project:  The  positive  results  of  this  pilot  study,  along 
with  results  from  previous  work  using  different  methods ,  indicate  that 
larger-scale  research  should  be  done  on  this  general  problem.  The  data 
collection  methods,  tabulations  of  pen  tracings  from  an  operations  recorder, 
are  too  tedious  to  use  in  working  with  any  sizeable  number  of  interviews  or 
subjects.  Accordingly  a  good  deal  of  time  this  year  has  been  devoted  to 
automating  the  recording  of  accelerometer  outputs.   These  are  now  recorded 
in  computer  compatible  form,  a  procedure  which  allows  far  greater  flexibility 
in  designing  parametric  studies  to  follow  up  the  ones  already  completed. 
Parameters  to  be  explored  are  satiation  of  experimental  conditions,  topical 
focus  for  interviews,  different  methods  for  inducing  quasi-emotional  states 
more  like  those  which  arise  in  psychotherapeutic  interviews. 

Honors  and  Awards :  None 

Publications : 

Dittmann,  A.  T.,  and  Llewellyn,  L.:   The  phonemic  clause  as  a  unit  of  speech 
decoding.  J.  Pers .  Soc.  Psychol.  6:  3^+1-3^+9,  July  1967. 

Dittmann,  A.  T. ,  and  Llewellyn,  L.:   The  relationship  between  vocalizations 
and  head  nods  as  listener  responses.   J.  Pers.  Soc.  Psychol.   In  press. 
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1.  Laboratory  of  Psychology 

2.  Section  on  Personality 

3.  Bethesda,  Maryland 


PHS -NIMH 

Individual  Project  Report 

July  1,  196?  through  June  30,  I968 

Project  Title:   S\irvey  of  Literature  on  Emotional  Communication 

Previous  Serial  Number:   M-P-C-(c)-32 

Principal  Investigator:   Allen  T.  Dittmann,  Ph.D. 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years 

Total:  I.IT 
Professional:  .88 
Other:  .29 

Project  Description: 

Objectives:  To  complete  the  conceptual  organization  developed  by  reviewing 
the  literature  on  communication  of  emotion,  and  to  begin  application  of  the 
results  to  research  methodology  in  this  field. 

Methods  Employed:   Standard  library  research  methods  in  the  initial  phase. 
The  first  application  has  been  a  pilot  study  investigating  the  properties  of 
the  body  movement  response  from  the  standpoint  of  its  constancy  as  an  infor- 
mation source.   This  response  has  been  found  in  other  research  to  be  associated 
with  speech  rhythm  to  a  significant  but  small  degree.   Specifically  movements 
tend  to  cluster  around  nonfluencies  in  speech  such  as  hesitation  forms .   The 
hypothesis  of  this  study  is  that  those  movements  which  do  occur  in  close 
temporal  relationship  to  nonfluencies  are  functionally  different  from  those 
which  do  not.   The  analysis  was  in  terms  of  a  two-state  Markov  process,  in 
which  each  movement  was  tabulated  from  the  standpoint  of  the  movement  which 
had  preceded  it,  and  the  relationship  between  pairs  of  movements  was  tabulated 
in  the  context  of  the  rhythmical  components  of  the  concurrent  speech. 

Major  Findings:   The  results  of  the  pilot  study  showed  that  different 
sequential  probabilities  obtained  for  those  movements  which  are  associated  in 
time  with  nonfluencies  in  speech  and  those  other  movements  which  are  not. 
Given  a  movement  just  before  or  during  a  nonfluency,  the  next  following  move- 
ment is  likely  to  occur  at  that  nonfluency  or  immediately  after  it,  as  com- 
pared with  some  point  in  the  next  clause  by  a  factor  of  2:1.  Movements  which 
occur  diiring  fluent  bursts  of  speech  are  as  likely  to  be  followed  by  a  next 
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movement  in  the  next  clause  as  during  the  same  one.  Thus  those  movements 
which  are  associated  with  speech  can  be  identified  by  their  contiguity  with 
a  specific  speech  event,  the  nonfluency.   The  nonfluencies  consist  chiefly 
of  hesitations,  and  recur   continuously  while  the  speaker  is  casting  his 
thoughts  into  words — about  kO%   of  phonologically  marked  claiises  contain  some 
form  of  nonfluency. 

The  resxilts  of  the  theoretical  analysis  have  been  prepared  in  the  form 
of  a  monograph,  now  virtual]y  completed. 

Scientific  Significance  to  Mental  Health  Research  Program:   Although  the 
original  focus  of  the  research  for  which  this  theoretical  work  was  started 
was  the  process  of  psychotherapy,  a  clearer  conceptualization  of  emotional 
communication  will  have  wider  use  in  designing  experiments  in  social  percep- 
tion and  in  conceptualizing  clinical  material. 

Proposed  Course  of  Project;   Since  the  pilot  study  showed  that  concepts  from 
communication  theory  could  be  applied  to  measurements  of  emotionally-related 
behavior,  further  refinement  of  this  study  will  be  carried  out  so  that 
methods  of  data  collection  for  movements  during  interviews  can  use  only  those 
movements  which  are  relatively  independent  of  speech.   The  automatic  recording 
of  movements  developed  in  project  M-P-P-(C)-UO  (formerly  M-P-C-(C)-2l)  lends 
itself  admirably  to  this  effort.  The  monograph  will  be  completed  during  the 
next  year:  a  suitable  route  for  publication  is  already  being  sought. 

Honors  and  Awards :   None 

Publications:   None 
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1 .  Laboratory  of  Psychology 

2.  Section  on  Higher  Thought 

Processes 

3.  Bethesda 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:  A  Study  of  the  Means-end  Thought  Processes  In 
Hxoman  Subjects. 

Previous  Serial  Number:  Same 

Principal  Investigator:  Edward  A.  Jerome,  Marguerite  L.  Young 

Other  Investigators:  David  Rosenthal 

Cooperating  Units:  Section  on  Twin  Sibling  Studies,  Adult 
Psychiatry,  NIMH,  Technical  Development, 
NIMH  and  Section  on  Psychiatry,  Clinical 
Science,  NIMH. 

Man  Years: 
Total:  4.00 
Professional:  2.00 
Other:  2.00 

Project  Description: 

Objectives:   It  Is  the  purpose  of  this  project  to  Investigate 
those  mental  activities  that  are  responsible  for  resolving 
problematic  situations  that  arise  In  the  coiirse  of  the  Indi- 
vidual's Interaction  with  his  environment,  the  latter  being 
understood  to  Include  the  cultural  as  well  as  the  physical 
matrix  In  which  he  lives.  To  the  extent  that  such  goal- directed 
thinking  constitutes  an  Inquiry  Into  the  existence  of  environ- 
mental regularities.  It  Is  controlled  by  a  set  of  principles 
of  rules  referred  to  collectively  as  heuristic  processes.   It 
Is  the  function  of  this  project  to  Investigate  and  evaluate 
the  generality  and  operation  of  these  processes  In  several  sub- 
populations  Including  children,  normal  adults,  aged  persons, 
and  schizophrenics  and  their  relatives. 

Methods  Employed;  At  the  present  time  three  adaptations  of  the 
Heuristic  Evaluation  and  Problem  Programmer  (HEPP) ,  designed 
and  developed  In  this  Laboratory,  are  being  used  in  this  project; 
(1)  a  selection  device  with  which  the  subject  chooses  all  dls- 
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plays  to  be  tested  during  a  solution  effort,  (2)  a  reception 
device  with  which  all  of  the  displays  necessary  for  a  solution 
are  automatically  selected  for,  and  presented  to,  the  subject 
in  a  predetermined  sequence,  (3)  a  tandem  solution  device  in 
which  control  is  alternated  between  two  panels  permitting  two 
subjects  to  alternately  select  the  displays  to  be  tested  in  a 
given  solution  effort,  thus  making  the  success  of  the  effort 
dependent  upon  cooperation  between  the  two  subjects. 

A  sequential  relations  apparatus,  controlled  by  an  IBM  1620 
computer,  is  available  for  testing  on  problems  of  the  type 
designed  by  Roy  John.   During  the  present  year  the  interface  for 
this  device  was  adapted  to  monitor  special  procedures  for  HEPP 
and  other  problems.  The  programs  for  the  associated  studies 
are  being  written. 

Major  Findings:  The  Section  has  continued  to  test  subjects  in 
several  studies  of  goal-directed  thinking;  four  reports,  sum- 
maries of  which  follow,  are  in  preparation. 

1.  Comparison  of  Schizophrenic  and  Normal  Controls  on 
HEPP  III  ProElems.  This  is  an  extension  of  a  stuHy 
riporTi3  last  year;  it  compares  the  performances  of 
the  same  set  of  Ss  on  a  problem  that  introduces  a 
cognitive  difficulty,  goal  definition,  that  was  not 
prominent  in  the  earlier  tasks.  The  schizophrenics 
continued  to  perform  about  as  efficiently  as  the 
normals  at  this  new  level.  Pour  types  of  decision 
procedures,  representing  various  degrees  of 
conceptualization,  were  used  with  about  equal 
frequency  by  the  two  groups  to  identify  the  goal 
condition.  The  results  confirm  and  extend  the 
conclusion  derived  from  an  earlier  study  in  which 
it  was  found  that  schizophrenics  not  only  under- 
stood the  basic  requirements  of  the  HEPP  tasks,  but 
even  worked  at  them  efficiently  and  enthusiastically 
in  many  cases.   Given  these  engaging  conditions 

the  identification  of  some  of  the  formal  deficits 
in  the  schizophrenic's  resility  testing  requires  only 
that  the  test  problem  complexity  be  increased 
gradually. 

2.  Comparison  of  the  Performances  of  Paranoid  and 
Undifferentiated  Chronic  Schizophrenics  on  HEPP  _I 
and  II.   In  an  earlier  report  it  was  noted  that  a 
small  subgroup  of  paranoids  were  markedly  less 
efficient  than  undifferentiated  schizophrenics 

in  their  performances  on  HEPP  I  and  II.  The  subject 
samples  were  extended,  during  the  present  year,  to 
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Include  10  Ss  of  each  type  and  the  earlier  results 
were  confirmed  with  the  expanded  groups.   Analyses 
of  covariance  provided  the  following  additional 
Information:   (a)  adjustment  for  amount  of 
education  and  degree  of  Illness  as  reflected  by 
psychiatrists'  ratings  enhanced  rather  than  decreased 
the  statistical  reliability  of  the  observed  dif- 
ferences; (b)  adjustment  for  age,  on  the  other  hand, 
decreased  the  reliability  of  the  difference;  (c) 
adjustment  for  intelligence,  verbal  ability  and 
performance  scores  on  WAIS  had  little  or  no  effect. 

Age  and  Sex  Differences  in  Problem  Solving.  The 
elTe'c^  of  age  and  sex  dTTferences  on  problem  solving 
was  studied  with  a  group  of  40  married  couples, 
aged  44  to  76.   They  were  tested  on  the  first  three 
classes  of  HEPP  and  were  given  the  Wechsler  Adult 
Intelligence  Scale.  The  performance  of  the  men  was 
significantly  superior  to  that  of  the  women  only  on 
HEPP  I  problems.   On  HEPP  classes  II  and  III,  dif- 
ferences were  in  favor  of  the  men,  but  not  statis- 
tically reliable.  The  men  scored  significantly 
higher  than  their  wives  on  the  WAIS,  which  correlated 
significantly  with  problem  solving  performance. 
The  correlations  between  HEPP  performance  and  IQ 
were  not  significant  for  the  women.  Only  for  the 
men  was  there  a  significant  inverse  relation  between 
problem  solving  performance  and  age. 

Problem  Solving  in  Children.  To  investigate  the 
ability  oTyoung  children  to  perform  on  HEPP  problems 
and  the  effectiveness  of  teaching  strategies  to 
younger  age  groups,  a  study  was  carried  out  with  50 
2nd,  3rd,  and  4th  graders.  The  children  were  in- 
troduced to  Class  I  HEPP  problems  and  allowed  to  work 
out  their  own  solution  strategies  for  several  problems. 
They  were  then  given  training  in  the  optimal  strategy. 
This  was  followed  by  more  Class  I  problems  and  then 
by  Class  II  problems.  Preliminary  analyses  of  the 
results  indicate  that  children  as  young  as  seven  are 
capable  of  solving  Class  I  problems  prior  to  strategy 
training;  that  differences  in  levels  of  successful 
utilization  of  the  optimal  strategy  can  be  correlated 
with  Piaget's  developmental  stages;  and  that  even 
when  the  optimal  strategy  was  not  successfully 
utilized,  all  children's  performance  improved  with 
training. 
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Scientific  Significance  to  the  Program  of  Mental  Health 
Research:   It  Is  the  aim  of  this  project  to  construct  a  de- 
scrlptlon  of  the  heuristic  capabilities  of  various  cross-sections 
of  the  population  in  order  to  provide  a  basis  In  theory  for  plans 
to  Improve,  through  special  educational  techniques  and  training, 
the  population's  ability  to  deal  with  the  problems  that  arise 
in  interacting  with  an  environment  of  ever  increasing  per- 
plexities. 

Proposed  Course  of  the  Project:   It  is  anticipated  that  the 
implementation  of  computer  control  of  the  HEPP  panel  will 
permit  exploration  of  several  new  procedures  for  administering 
these  problems.  The  section  also  hopes  to  initiate  preliminary 
steps  in  the  design  of  models  of  the  cognitive  processes  that 
are  apparently  operating  in  problem  solving  behavior.   Any 
extension  of  observations  on  schizophrenics  or  other  patients 
will  require  provision  for  testing  populations  outside  of  NIMH, 
the  current  wlthin-house  supply  is  hopelessly  Inadequate.   In 
addition  to  seeking  the  required  sources  of  subjects,  the 
section  will  design  and  develop  the  movable  test  devices 
necessary  to  implement  more  mobile  exploration  of  the  population. 

Honors  and  Awards:  None 

Publication:   Jerome,  E.  A.,  Young,  Marguerite  L. ,  and  Bostwlck, 
Susan:  Reality  testing  by  schizophrenics.  J^, 
Abn.  Psychol.   In  press. 

Yoiing,  Marguerite  L. :  Modification  of  problem 
solving  strategies.  Percept.  Motor  Skills.   In 
press. 
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3 .  Bethesda 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   Analysis  of  the  relationship  between  problem- 
solving  behavior  and  certain  cortical  and 
subcortical  structures  in  the  sub-human 
primate  brain. 

Previous  Serial  Nximber:   Same 

Principal  Investigators:   H.  Enger  Rosvold,  Mortimer  Mishkin 

Other  Investigators:   Patricia  Goldman  (NIMH  Staff  Fellow) 

Cooperating  Units:   None 

Man  Years: 

Total:   4-2/5 
Profess  iona 1 :   1-3/5 
Other :   2-4/5 

Project  Description: 

Project :   To  identify  the  brain  structures  that  are  essential 
for  problem-solving  behavior. 

Objectives:   To  determine  the  neural  system  or  systems 

serving  problem-solving  behavior  as  exemplified 
in  delayed-response ,  discrimination,  learning 
set,  etc.,  and  to  describe  the  nature  of  the 
behavioral  deficits  which  follow  damage  to  the 
structures  comprising  these  systems. 

Methods:   (1)   The  effects  in  monkeys  of  selective  lesions  of 
prefrontal  cortex  are  compared  on  a  variety  of  problem- 
solving  tasks  involving  spatial,  visual,  or  auditory  cues. 
(2)   Lesions  are  placed  in  subcortical  structures  (caudate 
nucleus,  septal  nucleus,  hippocampus)  and  the  effects  compared 
with  those  following  selective  prefrontal  lesions.   (3)  The 
effects  of  both  frontal  and  subcortical  lesions  in  infant 
and  adult  monkeys  are  being  compared. 
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Major  Findings:   (1)  The  finding  that  dorsal  prefrontal  lesions 
interfere  with  performance  on  tasks  involving  positional 
responses  raised  the  possibility  that  a  principal  effect  of 
prefrontal  lesions  is  an  impairment  in  an  animal's  ability  to 
discriminate  his  own  spatially  directed  responses.   A  test 
of  this  possibility  involving  wrist  and  neck  position  discrim- 
ination indicated  that  this  probably  is  not  the  case  since 
only  minor  deficits  resulted  in  postoperative  retention  of 
discrimination  of  these  position  responses.   These  results 
suggest  either  that  a  movement-discrimination  impairment  does 
not  extend  to  neck  and  wrist  rotation,  or  that  a  movement 
discrimination  impairment  is  not  the  basis  of  the  operated 
animal's  difficulty  on  tasks  requiring  positional  responses, 
(2)  Earlier  work  had  demonstrated  that  performance  on  two 
tests  involving  spatially  directed  responses  is  impaired  by 
a  complete  dorsolateral  frontal  lesion.   Recent  findings 
suggest  that  each  of  these  tests  is  not  equally  affected  by 
selective  lesions  involving  only  parts  of  this  cortex.   Lesions 
in  the  principal  sulcus  affect  performance  on  spatial  delayed 
alternation  more  than  on  a  test  of  conditional  position 
response;  the  converse  is  true  for  lesions  in  the  periarcuate 
region.   These  results  suggest  that  there  may  be  at  least  two 
mechanisms  through  which  spatially  directed  responding  is 
sustained  and  that  each  has  a  different  locus  within  the  dorsal 
frontal  cortex.   (3)  Recent  findings  indicate  that  the  sparing 
of  function  apparent  in  animals  operated  as  infants  (in 
contrast  to  animals  operated  as  adults)  is  characteristic  of 
those  functions  subserved  by  dorsolateral  frontal  cortex  but 
not  by  ventral  frontal  cortex.   It  has  also  been  shown  that 
functions  of  those  parts  of  the  caudate  nucleus  which  are 
related  to  dorsal  cortex  are  spared  while  the  functions  of 
those  parts  of  the  caudate  related  to  ventral  cortex  are  not 
spared  in  infants  with  caudate  lesions.   These  findings 
taken  together  suggested  a  reciprocal  relationship  between 
frontal  cortex  and  caudate  nucleus  in  sustaining  function  when 
either  is  damaged.   Further  support  for  this  position  is  evident 
in  a  study  involving  combined  lesions  in  these  structures; 
here,  none  of  the  functions  is  spared,   (4)  Further  evidence 
for  the  identity  of  function  between  the  caudate  nucleus  and 
prefrontal  cortex  is  evident  in  findings  that  lesions  in  both 
result  in  impairment  on  a  test  of  conditional  position  responses 

Scientific  Significance  to  Mental  Health:   The  results  of  this 
project  have  revealed  that  the  prefrontal  cortex  in  monkeys  is 
functionally  heterogeneous,  with  dorsal  and  ventral  areas 
participating  in  problem-solving  behavior  in  two  quite  dif- 
ferent ways.   Furthermore,  each  of  these  frontal  areas  appears 
to  be  but  one  component  of  a  larger  cortical-subcortical  system. 
Specification  of  the  two  types  of  cortical  contributions  to 
problem-solving,  and  delineation  of  the  two  cortical-subcortical 
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systems,  should  help  to  resolve  the  long-standing  puzzle  regard- 
ing the  function  of  the  frontal  lobes. 

Proposed  Course  of  Project:   No  major  shift  in  emphasis  is 
anticipated. 

Honors  and  Awards :   None 

Publ icat  ions : 

Butters,  N. ,  and  Rosvold,  H.  E.:   The  effect  of  caudate  and 
septual  nuclei  lesions  on  resistance  to  extinction  and  delayed- 
alternation  performance  in  monkeys.   J.  Comp.  Physiol.  Psychol. 
65:   May,  1968,  In  Press, 

Butters,  N. ,  and  Rosvold,  H.  E. :   The  effect  of  selective 
lesions  of  the  septum  on  resistance  to  extinction  and  delayed 
alternation  performance  in  monkeys.   J.  Comp.  Physiol.  Psychol. 
66:   1968,  In  Press. 

Bossom,  J.,  and  Ommaya ,  A.  K. :   Visuo-motor  adaptation  (to 
prismatic  transformation  of  the  retinal  image)  in  monkeys  with 
bilateral  dorsal  rhizotomy.   Bra  in ,  91:   161-172,  1968. 

Lawicka ,  Waclawa,  Mishkin,  M. ,  Kreiner,  J.,  and  Brutkowski,  S. : 
Delayed  response  deficit  in  dogs  after  selective  ablation  of 
the  proreal  gyrus.   Acta .  Biol .  Exper .   (Warsaw)  26:   309-322, 
1966. 

Rosvold,  H.  E.:   Some  neuropsychological  studies  relevant  to 
mental  retardation.   In  Jervis,  G.  A.  (Ed.):   Mental  Retardation. 
Springfield,  111.,  Charles  C.  Thomas,  1967,  pp.  1-19. 

Rosvold,  H.  E.:   The  prefrontal  cortex  and  caudate  nucleus: 
A  system  for  effecting  correction  in  response  mechanism. 
In  French,  John  D.  and  Rupp,  C.  (Ed.):   Mind  as  a  Tissue ,  New 
York,  New  York.   Harper  &  Row,  1968,  In  Press. 
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3 .  Bethesda 
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Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   Cortical  mechanisms  in  vision 

Previous  Serial  Number:   Same 

Principal  Investigator:   Mortimer  Mishkin 

Other  Investigators:   Lillian  Blake  (Special  Fellow) 

Marvin  Snyder  (Postdoctoral  Fellow) 

Cooperating  Units:   None 

Man  Years: 

Total:   3-4/5 

Prof ess  iona 1 :   1-2/5 

Other :   2-2/5 

Project  Description: 

Project :   Analysis  of  the  behavioral  effects  of  striate, 
prestriate,  and  inferotemporal  lesions  in  monkeys. 

Objectives:   To  define  the  role  in  vision  of  cortical  areas 
outside  the  primary  visual  projection  area. 

Methods:   (1)  The  effects  of  three  different  cortical  ablations  - 
the  "foveal"  striate,  the  "foveal"  prestriate,  and  the  mid- 
inferotemporal  -  are  compared  on  a  test  of  pattern  discrimination 
thresholds.   (2)  Massive  prestriate  lesions  are  made  in  the 
attempt  to  disconnect  the  inferotemporal  area  from  the  striate 
cortex.   (3)  Large  lesions  of  the  pulvinar  nucleus  of  the 
thalamus  are  made  to  determine  whether  or  not  removal  of  this 
major  subcortical  input  to  the  prestriate  area  will  mimic  the 
effects  of  prestriate  ablations. 

Major  Findings:   (1)  The  determination  of  pattern  discrimination 
thresholds  (using  angle  differences)  has  turned  out  to  be 
extremely  difficult  not  only  in  operated  animals  but  in 
unoperated  controls  as  well;  only  limited  data  have  therefore 
been  obtained  but  these  suggest  that  the  striate  lesions  may 
produce  the  most  severe  deficit.   (2)  Lesions  which  combine 
removal  of  the  ventral  prestriate  cortex,  the  dorsolateral 
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prestriate  cortex,  and  the  annectant  gyrus  buried  in  the  depths 
of  the  lunate  sulcus  seems  to  have  abolished  visual  pattern 
discrimination.   (3)  Nearly  complete  ablation  of  the  pulvinar 
has  failed  to  yield  any  effects  on  a  large  battery  of  tests 
which  was  found  previously  to  be  sensitive  to  the  effects  of 
"foveal"  prestriate  ablations. 

Scientific  Significance  to  Mental  Health  Research:   Vision  is 
perhaps  the  best  understood  of  the  sensory  modalities  in 
relation  to  the  functioning  of  the  nervous  system.   Yet  a  major 
problem  remains  unsolved  in  vision  as  it  does  in  all  sensory 
modalities:   Delineation  of  the  events  which  intervene  between 
stimulus  reception  at  the  cortex  and  the  observed  response. 
The  demonstration  that  damage  to  the  inferior  convexity  of  the 
temporal  lobes  in  monkeys  produce  impairment  in  visually-guided 
behavior  has  opened  up  the  hitherto  inaccesible  area  of  the 
intracerebral  processes  in  vision,  i.e.,  neural  activity 
related  to  vision  but  beyond  the  level  of  the  striate  cortex. 
Unravelling  these  mechanisms  in  vision  should  aid  greatly  in 
the  solution  of  a  general  problem  for  psychology,  viz., 
accounting  for  the  intervening  neural  processes  (thought  and 
its  breakdown)  in  normal  and  abnormal  behavior. 

Proposed  Course  of  Project :   (1)  Because  of  the  difficulty  of 
training  animals  on  this  task,  modifications  of  the  discrimi- 
nanda  and  testing  procedures  will  be  explored  in  the  attempt 
to  gather  reliable  data  more  quickly.   (2)  Animals  with  the 
massive  prestriate  ablation  are  being  trained  on  visual 
discriminations  other  than  pattern  (e.g.,  object,  color, 
brightness)  to  measure  the  limit  of  their  visual  ability; 
inferotemporal  lesions  will  then  be  added  to  determine  whether 
or  not  this  cortex  was  participating  in  the  visually  guided 
behavior.   (3)  Since  removal  of  the  subcortical  (i.e.  pulvinar) 
input  to  the  prestriate  area  was  without  effect,  this  lesion 
will  be  combined  with  removal  of  the  cortical  (i.e.,  striate) 
input  in  the  attempt  to  interfere  with  prestriate  functions. 

Honors  and  Awards :   None 

Publications: 

Ettlinger,  G. ,  Iwai,  E. ,  Mishkin,  M. ,  and  Rosvold,  H, :   Visual 
discrimination  in  the  monkey  following  serial  ablation  of 
inferotemporal  and  preoccipital  cortex.   J .  Comp .  Phys io 1 . 
Psychol .   65:   110-117,  1968. 
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Project  Title:   A  comparative  study  in  primates  on  the  effects 
of  temporal  lobe  damage  on  visually  guided 
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Previous  Serial  Number:   Same 

Principal  Investigator:   Mortimer  Mishkin 

Other  Investigators:   Patricia  Goldman  (NIMH  Staff  Fellow) 

Cooperating  Units:   Surgical  Neurology  Branch,  NINDB 

Man  Years : 

Total:   1-2/5 
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Project  Description: 

Project:   Effects  of  unilateral  temporal  lobe  damage  on 
visually-guided  behavior  in  man. 

Objectives:   It  was  previously  shown  in  this  project  that 
impairment  in  visually-guided  behavior  is  produced  by  damage 
to  the  temporal  lobes  not  only  in  the  monkey,  where  the  effect 
was  initially  discovered,  but  in  the  chimpanzee  and  in  man,  as 
well.   (The  human  subjects  were  patients  in  whom  one  temporal 
lobe  had  been  operated  on  for  treatment  of  focal  temporal-lobe 
epilepsy).   Having  established  this  phylogenetic  continuity 
with  respect  to  temporal-lobe  functions  in  vision,  the  aim  of 
the  project  has  now  been  shifted  toward  a  more  precise  analysis 
of  the  visual  defect  produced  by  temporal-lobe  removals  in  man. 

Methods:   The  impairment  in  performance  on  visual  tasks  after 
temporal-lobe  lesions  in  monkeys  could  be  due  to  either  a 
sensory,  an  attentive,  a  perceptual,  or  an  associative  disorder 
To  help  resolve  this  issue,  tests  of  the  various  alternative 
hypotheses  are  being  attempted  with  human  subjects.   Since 
earlier  results  have  shown  that  the  defect  in  visual  functions 
in  man  is  more  pronounced  in  the  field  contralateral  to  the 
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removal  than  in  the  ipsilateral  field,  and  since  this  difference 
between  the  two  fields  was  found  to  be  more  pronounced  in 
patients  with  left  temporal  removals  than  in  patients  with  right 
removals ,  performance  of  the  two  groups  in  the  two  half-fields 
are  being  compared  on  the  new  tests  as  well.   The  survey  includes 
tests  of  brightness  thresholds,  visual  point  localization, 
visual  acuity,  flicker  fusion,  and  the  discrimination  of  patterns 

Major  Findings:   Fifteen  patients  with  left  and  15  patients  with 
right  temporal  lobe  removals  have  been  compared  on  the  test 
battery  with  15  normal  subjects  matched  for  age,  sex,  and 
education.   Only  the  data  on  critical  flicker  frequency  (CFF) 
have  been  completely  analyzed.   Among  patients  without  visual 
field  defects,  those  with  left  temporal  removals  had  signifi- 
cantly  elevated  thresholds  in  the  nasal  fields  compared  with 
those  of  the  normal  group.   The  right  temporals  were  inter- 
mediate and  not  significantly  different  from  either  of  the  other 
groups .   The  data  suggest  that  temporal  lobe  damage  does  inter- 
fere with  sensory  processes,  but  that  this  loss  cannot  account 
for  the  losses  on  more  complex  visual  perceptual  or  memory  tasks 
since  these  are  encountered  after  right  rather  than  after  left 
temporal  lobectomy.   It  is  unclear  whether  the  relatively  minor 
participation  of  the  temporal  cortex  in  sensory  processes  is 
to  be  ascribed  to  a  corticofugal  influence  on  the  primary 
sensory  pathway,  or,  instead,  to  a  cortico-cortical  influence 
on  the  primary  visual  area. 

Among  cases  with  field  defects  (from  optic  radiation  damage 
incidental  to  temporal  lobe  surgery)  CFF  was  impaired  regardless 
of  the  side  of  the  lobectomy.   Moreover,  CFF  losses  were  not 
only  observed  in  the  partially  anopic  quadrant  but  in  all  three 
"intact"  quadrants  as  well.   These  findings  in  cases  with 
damage  to  the  anterior  part  of  the  optic  radiations  thus  extend 
the  conclusion  reached  by  Teuber,  Battersby  and  Bender  (1960) 
on  the  basis  of  results  from  patients  with  hemianopia  caused 
by  penetrating  missile  wounds  of  the  occipital  lobe,  that  "... 
the  functions  in  all  parts  of  the  field  depend  on  the  integrity 
of  every  individual  part."   It  should  be  emphasized  that  the 
finding  of  losses  ipsilateral  to  the  lesion  indicates  that  there 
is  interdependence  between  parts  of  the  field  which  are  repre- 
sented in  different  hemispheres.   Thus  the  mechanism  of  this 
interdependence  must  involve  interhemispheric  interaction  and 
cannot  be  explained  by  not  ions of  a  diffuse  retinocortical 
projection. 

Scientific  Significance  to  Mental  Health  Research:   The 
assiimption  underlying  neuropsychological  experiments  conducted 
on  animals,  particularly  rhesus  monkeys,  is  that  any  brain- 
behavior  relationship  discovered  will  contribute  to  an  under- 
standing of  normal  and  pathological  brain  function  in  man. 
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This  assumption  has  been  amply  supported  by  comparative  data  on 
the  functions  of  sensory  and  motor  cortex.   Now,  reliable  data 
are  becoming  available  concerning  the  functions  served  in 
monkeys  by  "association  cortex."   This  project  attempts  to 
apply  these  recent  findings  to  aid  the  study  of  the  functions 
of  "association  cortex"  in  man. 

Proposed  Course  of  Project:   Analysis  of  the  data  will  be 
completed  and  the  studies  prepared  for  publication. 

Honors  and  Awards:   None 

Pub 1 icat  ions : 

Goldman,  Patricia  S.  ,  Lodge,  Ann,  and  Hammer,  Lois  R.:   Effects 
of  unilateral  temporal  lobe  removals  on  critical  flicker 
frequency  in  man.   Psychol .  Proc .   2:   97-98,  1967. 

Goldman,  Patricia  S. ,  Lodge,  Ann,  Hammer,  Lois,  Semmes, 
Josephine  and  Mishkin,  M.:  Critical  flicker  frequency  after 
unilateral  temporal  lobectomy  in  man.   Neuropsychologia . 
1968,  In  Press. 
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1.  Laboratory  of  Psychology 

2.  Section  on  Neuropsychology 

3 .  Bethesda 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Histological  analysis  of  cerebral  lesions  and 
intracerebral  connections  in  primates. 

Previous  Serial  Number:   Same 

Principal  Investigator:   Maria  K.  Szwarcbart 

Other  Investigators:   T.  N.  Johnson  (Consultant -part -time) 

Ronald  G.  Clark  (Laboratory  of  Pathology, 
Division  of  Biological  Standards) 

Cooperating  Units:   Division  of  Biological  Standards 

Man  Years: 

Total:   3-3/5 
Professional:   1 
Other :   2-3/5 

Project  Description: 

Project:   Verification  of  lesions  in  chronic  experimental 
animals,  and  analysis  of  intracerebral  connections  in  acute 
preparat  ions . 

Objectives:   The  objective  of  the  first  part  of  this  project 
is  to  delineate  the  loci  of  the  lesions  which  produce  specific 
behavioral  effects,  and  of  the  second,  to  determine  whether 
or  not  loci  yielding  similar  effects  are  anatomically 
interconnected . 

Methods:   When  the  behavioral  testing  of  chronic  experimental 
animals  is  completed,  their  brains  are  embedded  in  either 
celloidin  (large  specimens)  or  paraffin  (smaller  specimens), 
sectioned,  stained  for  cells  and  fibers,  examined  microscop- 
ically, and  the  lesions  reconstructed.   In  the  second  part 
of  the  project,  animals  are  prepared  with  selective  lesions 
purely  for  anatomical  investigation.   The  animals  are 
sacrificed  within  a  few  days  after  surgery  and  their  brains 
examined  microscopically  to  determine  the  locus,  extent  and 
course  of  degenerating  fibers.   Special  staining  procedures 
and  fiber-size  determinations  are  used  to  study  stage  of 
myelinization. 
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Major  Findings :   Specimens  completely  processed  and  examined 
include  115  monkey  brains.   This  material  has  been  examined 
for  the  purpose  of  verifying  the  loci  of  the  cortical  and 
subcortical  lesions  in  animals  used  for  behavioral  studies. 
In  addition,  six  brains  have  been  especially  prepared  with 
selective  unilateral  lesions  within  the  prefrontal  or  the 
premotor  cortex.   These  brains  have  been  studied  in  detail 
to  determine  the  connections  between  the  prefrontal  cortex 
and  the  subcortical  nuclei  with  special  regard  to  connections 
between  cortex  and  the  head  of  the  caudate  nucleus.   The 
studies  demonstrate  an  orderly  topographic  arrangement  of 
cortical-caudate  connections  which  provide  a  neural  substrate 
for  the  selective  effects  on  behavior  of  lesions  placed  in 
various  parts  of  the  caudate.   One  brain  has  been  prepared  for 
the  study  of  myelinization.   Work  is  continuing  on  the  prepar- 
ation of  an  atlas  of  the  rhesus  monkey  brain  which  will  make 
available  for  the  first  time  a  complete  series  of  whole-brain 
frontal  sections  separated  by  0.5  mm  intervals. 

Scientific  Significance  to  Mental  Health  Research:   Sufficient 
evidence  has  been  accumulated  in  behavioral  studies  with  brain 
damaged  animals  to  suggest  that  widely  separated  cell  aggregates 
in  cortex  and  subcortex  may  be  combined  into  a  complex  system; 
and  it  is  the  functioning  of  such  neural  systems,  rather  than 
the  functioning  of  the  particular  elements  of  which  they  are 
composed,  that  seems  most  directly  relevant  to  an  understanding 
of  the  organization  and  disorganization  of  behavior.   The 
significance  of  this  project  lies  in  the  fact  that  it  can 
provide  detailed  information  on  the  composition  of  these 
neural  systems. 

Proposed  Course  of  Project :   No  major  shifts  in  emphasis  are 
contemplated. 

Honors  and  Awards:   None 

Publications: 

Johnson,  T.  N. ,  Rosvold,  H.  E. ,  and  Mishkin,  M. :   Projections 
from  behaviorally  defined  sectors  of  the  prefrontal  cortex  to 
the  basal  ganglia,  septum,  and  diencephalon  of  the  monkey. 
Exp.  Neurol.  20:  May,  1968,  In  Press. 
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Serial  No.  M-P-B-12 

1 .  Laboratory  of  Psychology 

2.  Section  on  Neuropsychology 

3 .  Bethesda 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Cortical  mechanisms  in  somesthesis 

Previous  Serial  Number:   Same 

Principal  Investigator:   Josephine  Semmes 

Other  Investigators:   Ruthmary  Deuel  (NIMH  Special  Fellow) 

Cooperating  Units:   None 

Man  Years : 
Total:   2 

Professional:   3/5 
Other :   1-2/5 

Project  Description: 

Project:   Determination  of  the  loci  of  lesion  which  disrupt 
somesthetic  discrimination  in  monkeys. 

Objectives:   To  discover  the  cortical  structures  serving 
somesthetic  sensation-perception,  learning,  and  memory. 

Methods:   Monkeys  are  taught  a  variety  of  tactual  discrimination 
habits  in  an  apparatus  which  excludes  vision  and  permits 
strictly  unimanual  training  and  testing.   For  study  of  basic 
sensory  mechanisms,  some  of  these  discriminations  (e.g.,  size, 
roughness)  are  followed  by  repeated  threshold  determinations. 
Other  discriminations,  of  varying  degrees  of  difficulty,  are 
concerned  with  form  perception,  and  here  the  speed  of  learning 
is  the  measure  of  impairment.   The  ability  to  reverse  a  dis- 
crimination habit  is  also  being  studied. 

Major  Findings:   The  program  is  divided  into  two  major  categories: 
(1)  studies  of  the  effects  of  lesions  of  the  classical  sensori- 
motor region,  contralateral  to  each  hand  (CSM) ,  which  includes 
somatosensory  areas  I  and  II,  motor  areas  I  and  II,  and  the 
posterior  parietal  lobule;  and  (2)  studies  of  the  effects  of 
lesions  outside  this  region. 
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Studies  of  CSM:   As  reported  last  year,  lesions  involving  only 
the  finger  area  of  the  postcentral  gyrus  produced  a  severe 
deficit  in  initial  postoperative  learning  on  all  tests  of  the 
battery,  whereas  lesions  of  equal  size  just  posteriorly  (the 
postcentral  wrist  area)  or  just  anteriorly  (the  precentral 
finger  area)  had  less  or  no  effects.   The  deficit  produced  by 
ablation  of  the  postcentral  finger  area  was  greater  than  that 
expected  on  the  basis  of  previous  studies  by  others.   Since 
the  previous  studies  had  made  use  of  animals  who  were  trained 
preoperatively  and  tested  postoperatively  for  retention,  it 
was  decided  to  employ  this  paradigm  as  a  check  on  the  findings 
with  initial  postoperative  learning.   So  far  it  appears  that 
preoperative  training  does  not  ameliorate  the  deficit,  leaving 
the  discrepancy  between  the  present  and  earlier  findings 
unresolved.   The  high  degree  of  localization  of  function  implied 
by  the  present  results  was  unexpected,  not  only  because  of  the 
less  clear-cut  results  of  others,  but  also  because  of  the 
detrimental  effects  on  the  same  tasks  of  large  lesions  com- 
pletely outside  the  sensorimotor  region,  as  described  below. 

Studies  of  regions  outside  CSM:   In  previous  years,  the  lesions 
investigated  included  the  ipsilateral  sensorimotor  region 
(ISM),  the  ipsilateral  nonsensorimotor  region  (INSM),  and  the 
contralateral  nonsensorimotor  region  (CNSM) .   In  some  cases, 
removals  have  been  combined  with  section  of  the  forebrain 
commissures  in  order  to  disconnect  the  two  hemispheres. 
Complete  ablation  of  ISM  was  found  to  produce  marked  impairment 
in  roughness  thresholds  and  in  the  learning  of  difficult  form 
discriminations,  whereas  in  contrast,  ablation  if  INSM  (a 
removal  several  times  as  large) ,  even  when  it  was  combined  with 
commissural  section,  failed  to  produce  detectable  impairment 
on  any  of  the  sensory  tests. 

Ablation  of  CNSM  produced  deficits  only  on  the  initial  easy 
tasks  of  the  battery.   They  were  interpreted  as  a  retardation 
in  acquiring  the  rudiments  of  discrimination  learning  strategy. 
This  ablation  had  only  a  small  effect  unless  it  was  combined 
with  commissural  section,  which  enormously  magnified  the 
impairment,  presumably  by  isolating  CSM  from  the  nonsensorimotor 
regions  of  both  hemispheres.   Hemispheric  disconnection  combined 
with  partial  CNSM  lesions  showed  that  ablation  of  the  occipital 
lobe  was  without  effect,  whereas  either  frontal  or  temporal 
lobectomy  produced  moderate  deficits.   If  both  frontal  and 
temporal  ablations  were  made  in  the  same  animal,  the  impairment 
approximated  that  seen  after  the  complete  CNSM  removal  (when 
the  lesion  included  commissurotomy) . 

To  investigate  further  the  nature  of  the  frontal  and  temporal 
contributions  to  tactual  discrimination  learning i  and  the 
neural  connections  on  which  these  contributions  depend,  two 
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studies  were  undertaken  or  continued  in  the  past  year.   One 
study  attempted  to  answer  the  question  of  whether  both  the 
frontal  and  the  temporal  contributions  are  mediated  by  cortico- 
cortical  connections  with  the  principal  somatosensory  region. 
The  prediction  was  that  contralateral  removal  of  either  lobe 
combined  with  hemispheric  disconnection  would  have  the  same 
effect  as  a  bilaterally  symmetrical  lobectomy,  whereas 
unilateral  lobectomies  without  disconnection  would  have  less 
or  no  effects.   The  results  confirmed  this  prediction  for  both 
the  frontal  and  the  temporal  lobe. 

The  second  study  is  investigating  the  question  of  whether  the 
deficits  after  the  frontal  or  temporal  ablation  actually 
reflect  a  unitary  disorder,  perhaps  related  to  the  limbic 
portions  of  these  lobes.   For  this  study,  the  limbic  portions 
of  both  lobes  were  combined  in  one  lesion  and  the  effects 
compared  with  those  of  a  lesion  which  combined  the  non-limbic 
portions  of  both  lobes.   In  both  cases,  the  lesions  included 
commissurotomy.   Preliminary  results  showed  that  whereas  the 
limbic  lesions  did  produce  impairment,  so  did  the  non-limbic 
lesion.   Thus,  the  hypothesis  that  the  frontal  and  temporal 
deficits  were  unitary  was  not  confirmed,  at  least  with  respect 
to  an  explanation  solely  in  terms  of  limbic  damage.   One  result 
which  did  differentiate  the  lesions,  however,  was  obtained 
with  a  test  of  tactual  discrimination  reversal.   On  this  test, 
only  the  limbic  lesion  produced  a  deficit,  confirming  similar 
findings  of  others  on  the  importance  of  limbic  structures  for 
reversal  learning.   In  view  of  this  finding,  it  seemed  worth- 
while to  pursue  further  the  limbic  vs.  non-limbic  question 
by  investigating  the  effects  of  ablating  these  portions 
separately  in  the  frontal  lobe  and  in  the  temporal  lobe. 
Groups  with  each  of  these  four  types  of  lesion  are  currently 
being  tested. 

Scientific  Significance  to  Mental  Health  Research:   These 
experiments  show  that  all  the  factors  necessary  for  normal 
somesthetic  learning  are  not  contained  within  the  contralateral 
sensorimotor  area.   Although  this  area  may  be  self-sufficient 
with  respect  to  perception  of  even  minute  size  differences 
(which  probably  depends  on  accurate  finger  position  sense) ,  it 
is  not  self-sufficient  for  perception  of  form  or  roughness 
(which  probably  involves  aspects  of  touch-pressure  sense) . 
Nor  is  this  area  capable  of  mediating  by  itself  efficient 
formation  of  the  basic  strategy  of  somesthetic  discrimination 
learning.   The  results  point  up  the  contributions  and  inter- 
dependence of  a  wide  variety  of  cortical  areas  in  the  learning 
and  performance  of  even  the  simplest  forms  of  sensory  discrimi- 
nation habits. 
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Proposed  Course  of  Project:   After  completion  of  the  studies 
described  above,  further  investigations  will  concentrate  on 
the  effects  of  small  lesions  of  CSM.   It  is  then  planned  to 
combine  some  small  lesion  of  CSM,  which  is  relatively  ineffec- 
tive by  itself  in  producing  deficit,  with  a  small  lesion  of 
CNSM,  in  the  attempt  to  reproduce  a  syndrome  like  tactual 
agnosia  in  man,  the  hypothesis  being  that  agnosia-like 
syndromes  actually  do  result  from  such  combined  lesions. 

Honors  and  Awards:   None 

Publications: 

Publications  other  than  abstracts  from  this  project: 

Semmes ,  J.:   Hemispheric  dominance:  A  possible  clue  to 
mechanism.   Neuropsychologia .   6:  11-26,  Mar,  1968. 

Semmes,  J.:   Protopathic  and  epicritic  sensation:   A 
reappraisal.   In  Benton,  A.L.  (Ed.):  Current  Issues  in  Neuro- 
psychology .   In  Press, 
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1.  Laboratory  of  Psychology 

2.  Section  on  Neuropsychology 

3 .  Bethesda 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   Sensory  effects  of  thalamic  lesions  in  man. 

Previous  Serial  Number:   Same 

Principal  Investigator:   Josephine  Semmes 

Other  Investigators:   None 

Cooperating  Units:   Surgical  Neurology  Branch,  NINDB 

Man  Years : 
Total:   1/5 
Professional:   1/5 
Other:   0 

Project  Description: 

Project :   Effects  on  somatosensory  functions  of  damage  to  the 
thalamic  nucleus  projecting  to  the  precentral  motor  cortex. 

Objectives:  To  determine  whether  lesions  in  the  vicinity  of 
n.  ventralis  lateralis  affect  cutaneous  sensation,  and  if  so, 
how  and  where , 

Methods :   This  study  is  being  carried  out  in  patients  admitted 
to  the  Clinical  Center  for  surgical  therapy  of  Parkinson's 
Disease.   Sensory  tests  on  the  face,  hands,  trunk,  and  feet 
are  administered  before  and  after  operation.   Quantitative 
determinations  are  made  of  cutaneous  thresholds  for  punctate 
tactual  sensitivity,  two-point  discrimination,  and  point 
localization.   The  results  of  these  sensory  tests  are  evaluated 
in  relation  to  laterality  of  lesion,  therapeutic  effects,  and 
possible  alterations  of  general  intellectual  function. 

Major  Findings:   Due  primarily  to  availability  of  patients, 
except  for  data  analysis,  no  further  work  was  done  on  this 
project  this  year. 

Scientific  Significance  to  Mental  Health  Research:   The 
thalamic  area  in  which  lesions  are  to  be  made  is  the  origin 
of  the  major  afferent  system  to  the  motor  cortex.   Many  studies 
have  suggested  that  this  cortical  motor  area  and  its  thalamic 
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relay  nucleus  serve,  to  some  degree,  somatosensory  as  well  as 
motor  functions.   However,  the  nature  of  these  postulated 
sensory  functions,  as  well  as  their  topographical  representation 
over  the  body  surface  have  not  been  satisfactorily  worked  out. 
This  project  provides  an  opportunity  to  determine  the  sensory 
effects  of  localized  and  uncomplicated  subcortical  lesions  in 
man,  and  of  damage  to  an  afferent  system  outside  the  main 
sensory  projection  pathway. 

Proposed  Course  of  Project :   This  project  was  terminated  this 
year . 

Honors  and  Awards :   None 

Publications:   None 
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1.  Laboratory  of  Psychology 

2.  Section  on  Neuropsychology 

3 .  Bethesda 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   The  neural  regulation  of  food-oriented 
behavior  in  social  interactions. 

Previous  Serial  Number:   Same 

Principal  Investigator:   H.  Enger  Rosvold 

Other  Investigators:   Douglas  Bowden  (Staff  Associate) 

Cooperating  Units:   None 

Man  Years: 
Total :   2 

Profess  iona 1 :   4/5 
Other:   1-1/5 

Project  Description: 

Project :   To  identify  the  brain  structures  which  are  involved 
in  food-oriented  social  behavior. 

Objectives:   The  objective  is  first  to  identify  structures 
in  the  brain  which  are  related  to  food-oriented  behavior, 
then  to  obtain  an  understanding  of  how  food  regulating 
mechanisms  in  the  brain  determine  the  social  behavior  of 
monkeys . 

Methods :   The  brain  is  first  explored  with  roving  electrodes 
for  sites  which  elicit  food-oriented  behavior  when  stimulated 
while  the  animal  is  restrained.   When  such  structures  are 
located,  the  electrodes  are  permanently  fixed  and  finally 
assembled  into  a  platform  which  accepts  a  remote  stimulator. 
Animals  are  then  studied  in  pairs  or  groups  while  their  brains 
are  being  stimulated  from  a  remote  station.   Observations  are 
made  with  the  aid  of  a  closed  circuit  TV  Monitor  and  the 
behavior  recorded  so  as  to  make  possible  reduction  of  data 
by  computer  techniques . 
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Major  Findings:   Four  monkeys  have  been  implanted  with  a  total 
of  80  chronic  electrodes  in  brain  areas  where  electrical 
stimulation  elicits  drinking.   Three  have  been  tested  to 
determine  (1)  whether  such  drinking  is  "motivated"  in  the  sense 
that  the  animal  will  work  (press  a  key)  for  water  when  stimu- 
lated, (2)  whether  the  stimulus  is  "gratifying"  in  the  sense 
that  the  animal  will  press  a  key  in  order  to  obtain  it,  (3) 
whether  the  rate  of  such  self-stimulation  is  affected  by 
water-deprivation,  (4)  whether  prestimulation  at  one  point 
affects  rate  of  self-stimulation  at  other  points,  and  (5) 
whether  stimulation  elicits  drinking  when  the  animal  is  free 
in  a  large  cage  and  stimulated  remotely  by  means  of  a  radio 
telestimulation  unit.   Experiments  to  date  reveal  marked 
individual  differences  in  the  motivational  features  of  such 
electrical  brain  stimulation.   There  appears  to  be  considerably 
more  idiosyncratic  than  general  effect  of  stimulation  on 
drinking  behavior.   Furthermore,  there  appears  to  be  little 
assurance  that  the  same  effect  of  stimulation  will  be  evident 
in  the  freely-moving  as  in  the  restrained  animal. 

Scientific  Significance  to  Mental  Health  Research:   Under stand- 
ing  the  motivation  of  behavior  is  fundamental  to  an  understand- 
ing of  both  normal  and  abnormal  behavior.   It  is  anticipated 
that  this  study  will  contribute  to  an  understanding  of  the 
brain's  participation  in  motivation. 

Proposed  Course  of  Project :  To  proceed  according  to  the  plan 
outlined  in  the  methods. 

Honors  and  Awards :   None 

Publications:   The  following  publications,  which  have  not 
been  listed  before,  resulted  from  the  earlier  projects 
M-P-B-10  and  11  and  are  listed  here  because  of  their  relevance 
to  this  new  project. 

Robinson,  B.  W.  and  Mishkin,  M. :   Alimentary  responses  to 
forebrain  stimulation  in  monkeys.   Exp.  Brain  Res.   4:   330- 
366,  1968.  — 

Robinson,  B.  W.  and  Mishkin,  M.:  Penile  erection  evoked  from 
forebrain  structures  in  Macaca  mulatta.  Arch .  Neurol .  1968, 
In  Press.  ~" 

Warner,  W. ,  Robinson,  B.  W. ,  Rosvold,  H.  E. ,  Wechsler,  L.  and 
Zampini,  J.:   A  remote  control  brain  stimulator  with  solar 
cell  power  supply.   I.E.E.E.  Transaction  on  Biomedical 
Engineering.   1968,  In  Press,     ~~  ~ 
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Serial  No.  M-P-B-15 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   The  brain's  participation  in  social  and 
emotional  behavior. 

Previous  Serial  Number:   None.   New  Project, 

Principal  Investigator:   H.  Enger  Rosvold 

Other  Investigators:   Douglas  Bowden  (Staff  Associate) 

William  McKinney  (Clinical  Associate) 

Cooperating  Units:   Psychiatry  Training  Branch,  NIMH 

Man  Years : 

Total:   1-2/5 
Professional:   3/5 
Other:   4/5 

Project  Description: 

Project:   To  establish  which  brain  structures  and  functions 
participate  in  social  and  emotional  behavior. 

Objectives:   The  objective  is  to  identify  the  different  ways 
in  which  different  parts  of  the  brain  regulate 
emotional  and  social  behavior. 

Methods :   In  one  part  of  this  study  one-year  old  monkeys 
which  sustained  lesions  in  different  parts  of  the  frontal 
lobe  at  50  days  of  age  are  studied  in  groups  of  two  or  three 
and  then  individually  when  the  groups  are  broken  up.   In 
another  part  of  the  study  three-year  old  monkeys  which  have 
lived  together  in  pairs  for  one  year  are  separated  and  the 
effects  of  separation  on  emotional  behavior  observed.   Closed- 
circuit  television  and  video  recorder  have  permitted  remote 
observation  and  frequent  play-back  of  observations.   Techniques 
for  establishing  inter-observer  reliability  in  recording 
behavior  have  been  developed  and  computer  programs  for 
processing  the  data  are  in  preparation.   Remote  sensing 
devices  are  being  used  to  detect  psychomotor  retardation,  loss 
of  appetite,  and  sleep  disturbance. 

Major  Findings:  Data  has  been  accumulating  on  the  social 
behavior  of  the  infant  monkeys.  To  date,  only  two  groups 
involving  five  monkeys  have  been  observed;  no  data  has  been 
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analyzed.   The  purpose  of  the  study  with  the  juvenile  pairs 
is  to  determine  whether  separation  after  living  together  for 
ten  months  will  result  in  behavior  resembling  reactive  depres- 
sion in  humans.   The  study  has  been  instrumented,  tests  have 
been  run  to  prove  up  the  sensing  equipment,  but  only  prelimi- 
nary data  has  been  gathered. 

Scientific  Significance  to  Mental  Health  Research :   Ment a 1 
health  results  in  acceptable  social  adjustment.   Mental 
disease  is  apparent  first  in  a  breakdown  of  one's  interactions 
with  his  fellows.   It  is  anticipated  that  this  study  will 
contribute  towards  an  understanding  of  the  brain's  partici- 
pation in  social  interactions,  and  provide  a  subhuman  primate 
model  for  studying  mental  disease. 

Proposed  Course  of  Project :   To  proceed  according  to  the  plan 
outlined  in  the  methods. 

Honors  and  Awards :   None 

Publ icat  ions :   None 


398 


Serial  No.  M-P-B-16 

1 .  Laboratory  of  Psychology 

2.  Section  on  Neuropsychology 

3 .  Bethesda 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Effects  on  motor  skills  of  partial  lesions  of 
association  cortex  in  monkeys. 

Previous  Serial  Number:   None.   New  Project. 

Principal  Investigator:   Josephine  Semmes 

Other  Investigators:   Ruthmary  Deuel  (NIMH  Special  Fellow) 

Cooperating  Units:   None 

Man  Years: 
Total:   3/5 
Professional:   1/5 
Other :   2/5 

Project  Description: 

Project:   Determination  of  how  certain  preoperatively-acquired 
motor  habits  are  affected  by  lesions  in  anterior  or  posterior 
association  cortex. 

Objectives:   Studies  of  cortico-cortical  connections  in  the 
monkey  brain  indicate  that  there  are  two  regions,  one  anterior 
and  the  other  posterior,  which  receive  input  from  all  the  major 
sensory  associ?ition  areas.   The  primary  hypothesis  to  be  tested 
in  the  present  experiment  is  that  these  regions  are  concerned 
with  organization  of  the  motor  output,  since  damage  to  analogous 
cortical  areas  in  man  results  in  a  complex  motor  deficit  called 
apraxia.   A  secondary  hypothesis  is  that  the  anterior  and 
posterior  regions  play  somewhat  different  roles  in  organization 
of  motor  output . 

Methods :   These  hypotheses  will  be  tested  by  comparing  the 
effects  of  a  bilateral  anterior  ablation  with  those  of  a  bilateral 
posterior  ablation.   The  anterior  ablation  will  consist  of  tissue 
in  and  around  the  arcuate  sulcus,  whereas  the  posterior  ablation 
will  consist  of  the  postero inferior  part  of  the  parietal  lobe. 
All  monkeys  will  be  trained  before  ablation  on  the  following 
tasks:   (1)  to  perform  one  of  two  different  motor  operations  on 
a  single  external  object  depending  upon  a  simple  spatial  cue 
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(specifically,  to  push  or  pull  a  plexiglass  slide  covering  two 
food  wells  depending  on  which  well  contains  food) ;  (2)  to  perform 
a  set  sequence  of  complex  motor  operations  on  a  single  external 
object  (specifically,  to  operate  three  different  types  of 
latches  in  a  given  order  to  open  a  box  containing  food) ;  and 
(3)  to  perform  a  motor  operation  with  no  external  object 
(specifically,  to  touch  the  left  ear  with  the  left  hand  when 
a  red  placard  is  presented  but  to  refrain  from  performing  this 
movement  when  a  white  placard  is  presented) .   In  order  that  each 
monkey  may  serve  as  his  own  control,  preoperative  retention 
tests  will  be  given  after  an  interval  equal  to  or  exceeding  the 
postoperative  interval  allowed  for  recovery. 

Further  tests  will  also  be  given  before  and  after  operation  to 
help  elucidate  the  effects  of  the  lesions:   a  test  of  motor 
power,  another  of  dexterity,  and  a  general  neurological 
examination. 

Major  Findings:   Two  pilot  animals  have  been  trained  and  operated. 
The  pilot  animal  with  the  anterior  lesion  showed  deficit  on 
tasks  2  and  3,  whereas  the  animal  with  the  posterior  lesion 
showed  deficit  on  tasks  1  and  2.   Retraining  and  further  tests 
on  these  two  animals  are  not  yet  complete.   Six  additional 
animals,  who  will  constitute  the  two  lesion  groups  of  the 
experiment  proper,  are  now  undergoing  preoperative  training. 

Scientific  Significance  to  Mental  Health  Research:   It  is  hoped 
that  this  experiment  will  provide  Information  concerning  the 
locus  and  character  of  some  of  the  events  in  the  cortex  which 
occur  between  sensory  input  and  motor  output . 

Proper  Course  of  Project :   As  outlined  above. 

Honors  and  Awards:   None 

Publications:   None 
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Serial  No.  M-P-L-^ 

1.  Laboratory  of  Psychology 

2.  Section  on  Perception 

3.  Bethesda 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  I968 


Project  Title:   Individual  Differences  in  Normal  Perceptual  Processes 

Previous  Serial  Number:   Same 

Principal  Investigator:   V.  R.  Carlson 

Other  Investigators:   Judith  L.  Rapoport  (Department  of  Public  Health,  Child 
Guidance  Clinic,  Washington,  D.  C.) 

Cooperating  Units:   The  Alexander  School,  Silver  Spring,  Md. 

Man  Years 

Total:   ■  .75 

Professional;  .25 

Others:  .50 

Project  Description: 

Objectives:   (l)  To  obtain  normal  control  data  for  standardizing  procedures 
and  apparatus  in  the  measurement  of  perceptual  variables,  and  to  obtain 
comparison  data  for  evaluating  the  effects  of  abnormal  and  other  special 
conditions.   (2)  To  develop  a  general  specification  of  perceptual  response 
in  terms  of  the  following  determinants:   parameters  of  the  immediate  sensory 
stimulus- complex  and  their  dependence  upon  past  experience,  generalized 
perceptual- cognitive  attitudes,  and  the  subject's  motivational  reaction  to 
the  situation. 

Analysis  was  completed  on  the  data  of  a  previously  conducted  experiment. 
The  goal  of  this  experiment  was  to  determine  whether  developmental  changes 
occur  over  the  age-range  of  5-10  years  in  the  basic  ability  to  perceive 
constant  object-size  in  spite  of  varying  distance  (perceptual  size-constancy) 
or  in  the  conceptual  representation  of  distance  by  a  change  in  object- size 
(perspective) . 

Methods  Employed:   Forty- eight  children  ranging  in  age  from  5  to  10  years 
were  tested  in  two  tasks.   In  the  first,  the  subject  selected  the  largest 
or  smallest  from  a  set  of  different- sized  triangles  presented  at  different 
distances.   The  size-difference  step  used  was  adjusted  so  as  to  achieve  an 
overall  error  level  of  approximately  50^  for  each  child.   Each  subject  was 
then  scored  in  terms  of  the  percentage  of  his  errors  which  were  projectively 
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associated  with  distance  (mistaking  a  nearer  triangle  for  one  of  larger  size 
or  a  farther  triangle  for  one  of  smaller  size) .   In  the  second  task,  the 
subject  was  shown  two  triangles  at  the  same  distance  and  asked  how  the  size 
of  one  would  have  to  be  changed  in  order  for  it  to  look  twice  as  far  away  as 
the  other. 

Major  Findings:   The  association  between  distance  and  errors  in  size  judgment 
in  the  discriminative  task  did  not  vary  with  age  among  the  children's  groups, 
although  the  overall  percentage  of  projective  errors  was  greater  than  that 
for  adults.   The  percentages  of  children  manifesting  a  correct  perspective 
response  in  the  conceptual  size-distance  task  increased  from  hhio   to  ^k'fo   over 
the  age  groups  of  5  to  10  years  (for  adults  the  value  is  essentially  IC 


Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute:   Since 
many  cognitive,  communicative,  and  motivational  capacities  are  changing  over 
the  childhood  years,  it  is  difficult  to  determine  whether  an  ostensible  change 
in  perceptual  response  reflects  primarily  a  change  in  discriminative  ability 
as  such.   This  experiment  indicates  that  development  of  a  major  fundamental 
perceptual  capacity  normally  talies  place  prior  to  the  age  of  5  years.   The 
commonly  accepted  cognitive  attitude  or  belief  associated  with  that  basic 
perceptual  phenomenon  begins  to  develop  at  about  5  years  and  may  continue 
developing  well  into  the  adult  years. 

Proposed  Course:   This  project  is  an  indefinitely  continuing  one  in  pursuance 
of  the  general  objectives  stated  above. 

Honors  and  Awards:   None 

Publications: 

Rapoport,  J.  L. :   Attitude  and  size  judgment  in  school  age  children. 
Child  Develpm.  38(4):  1187-1192,  Dec.  1967. 
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Serial  No.  M-P-L-7 

1.  Laboratory  of  Psychology 

2.  Section  on  Perception 

3.  Bethesda 

PHS-EIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  I968 

Project  Title:  Perceptual  Adaptation 

Previous  Serial  Number:   Same 

Principal  Investigator:   V.  R.  Carlson 

Other  Investigators:   Irwin  Feinberg,  Eugene  Tassone 

Cooperating  Units:   Downstate  Medical  Center,  New  York  City 

Man  Years 

Total:  2.75 

Professional:  .75 

Others:  2.00 

Project  Description: 

Objectives:   To  investigate  the  fundamental  characteristics  of  perceptual 
adaptation,  both  when  the  adaptation  occurs  in  a  single  limited  period  of 
persistent  stimulation  and  when  it  is  cumulative  in  a  series  of  stimulations 
over  relatively  long  periods  of  time. 

A  basic  ambiguity  arises  in  certain  problems  of  perceptual  adaptation, 
because  the  adaptation  may  be  to  the  effective  passaige  of  time  as  such. 
Indeed,  it  is  known  that  the  apparent  rate  of  the  subjective  passage  of  time 
tends  to  become  slower  from  the  beginning  to  the  end  of  an  experimental 
testing  session.   Subjects  often  start  out  with  a  rate  that  is  too  fast,  so 
that  the  change  may  appear  to  be  an  improvement  with  practice.   If  the  change 
is  one  of  perceptual  adaptation,  however,  it  will  take  place  without  regard 
to  the  rate  arbitrarily  defined  as  correct  in  terms  of  a  physical  clock. 

The  purpose  of  the  present  experiment  was  to  determine  whether  the 
slowing  in  rate  with  repeated  testing  continues  even  when  such  slowing  means 
that  performance  is  becoming  worse  with  respect  to  the  accurate  estimation 
of  real  time. 

Methods  Employed:  Three  groups  of  normal  young  adults  were  tested  over  a 
series  of  10  experimental  sessions  (twice  per  week  for  5  weeks).   Group  P 
made  time  Judgments  by  the  method  of  Production:   on  each  trial  the 
experimenter  stated  a  time  value  from  1  to  10  sec.,  and  the  subject  held 
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down  a  response-key  for  the  duration  he  judged  to  he  equivalent  to  the 
stated  value.  Group  E  made  time  judgments  by  the  method  of  Estimation: 
on  each  trial  the  experimenter  presented  an  actual  time  interval,  and  the 
subject  stated  the  number  of  sec.  he  judged  to  have  elapsed  during  the 
interval.  Group  PE  made  judgments  by  both  the  methods  of  Estimation  and 
Production.   In  addition,  all  3  groups  made  judgments  by  the  method  of 
Reproduction:  on  each  trial  the  experimenter  presented  an  actual  time 
interval,  without  stating  its  value,  and  the  subject  held  down  the  response- 
key  for  a  judged  equivalent  interval.   The  slope  of  the  best-fitting 
straight  line  for  the  response  x  time  function  was  computed  as  the  indicator 
of  rate  for  each  method  of  time  judgment  and  each  session. 

Major  Findings:   The  subjective  rate  of  time  passage  for  Group  PE  (subjects 
making  both  time-productions  and  time- estimations)  was  somewhat  too  slow  to 
be  objectively  correct  on  the  first  session  and  became  even  slower  over 
sessions  2  to  U.   The  trend  was  then  reversed,  the  rate  becoming  faster 
again  and  approaching  the  value  of  the  first  session  by  sessions  8  to  10. 
For  both  of  the  other  two  groups  (one  performing  time-productions  and  the 
other,  time-estimations) ,  subjective  rate  became  slower  and  slower  with  no 
indication  of  any  reversal  in  trend  by  session  10. 

For  Group  PE  results  with  the  method  of  time  Reproduction  conformed  to 
a  theoretical  prediction  of  consistency  with  the  methods  of  Production  and 
Estimation.   This  consistency,  however,  was  unexpectedly  not  borne  out  for 
the  other  two  groups. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute:   We 
have  previously  obtained  progressively  less  veridical  time  judgments  as  a 
function  of  practice  with  schizophrenic  patients.   The  findings  indicate 
that,  in  this  respect,  at  least,  the  trend  with  schizophrenics  is  an  exag- 
geration of  a  normal  tendency  rather  than  a  qualitatively  different  phenomenon. 

Proposed  Course:   The  discrepancy  from  theoretical  prediction  obtained  for 
two  of  the  groups  with  regard  to  the  method  of  time  Reproduction  presents  a 
serious  problem  of  interpretation.   This  discrepancy  may  mean  that  one  or 
more  of  these  standard  methods  of  assessing  time  perception  are  fundamentally 
invalid.   The  matter  requires  farther  work,  and  in  particular  it  will  be 
necessary  to  obtain  repeated  measures  for  the  method  of  Reproduction  from 
subjects  not  performing  the  Production  or  Estimation  tasks  concomitantly. 

Honors  and  Awards:   None 

Publications: 

Carlson,  V.  R. ,  &  Feinberg,  I.   Individual  variations  in  time  judgment  and 
the  concept  of  an  internal  clock.  J.  exp.  Psychol.,  I968,  in  press. 

Feinberg,  I.,  &  Carlson,  V.  R.   Sleep  variables  as  a  function  of  age  in  man. 
Arch,  gen.  Psychiat.  18:   239-250,  Feb.  1968. 
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Serial  No.  M-P-L-9 

1.  Laboratory  of  Psychology 

2.  Section  on  Perception 

3.  Bethesda 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  I968 


Project  Title;   Discriminative  and  Conceptual  Behavior  in  Preschool  Children 

Previous  Serial  Nimber:   M-P-P- (c)-29,  M-P-P-(C) -39 

Principal  Investigator:   Albert  J.  Caron 

Other  Investigators:  None 

Cooperating  Units:  Private  and  Cooperative  Nursery  Schools  in  Montgomery 
County  and  the  District  of  Columbia. 

Man  Years 

Total:  2.50 

ProfessionaJ.:  .75 

Others:  1.75 

Project  Description: 

Objectives:   To  determine  the  fundamental  processes  underljang  conceptual 
transfer  and  abstraction  in  preschool  children,  particularly  with  regard  to 
the  relative  roles  of  perceptual  and  verbal  factors. 

Two  experiments  were  conducted  whose  specific  objective  was  to  determine 
whether  3a"-year-old  children  could  be  taught  to  perform  conceptual  tasks 
through  simple  highlighting  of  the  sensory  dimensions  representative  of  the 
concept  rather  than  through  verbal  training.  One  experiment  involved  the 
ability  to  treat  various  geometric  figures  as  instances  of  the  concept  of 
"angularity"  and  to  choose  these  consistently  when  paired  with  "curved" 
counterparts.   The  second  experiment  examined  the  child's  ability  to  shift 
to  an  opposite  attribute  (e.g.,  "curved"  or  "white")  after  having  learned  to 
choose  its  complementary  value  ("angular"  or  "black").   Both  tasks  are 
generally  considered  to  be  beyond  the  capacity  of  children  under  7  years 
of  age. 

Methods  Employed:   Combinations  of  various  dimension-highlighting  techniques 
(including  "no-highlighting"  control  procedures)  were  administered  to 
separate  3-year-old  groups  prior  to  administration  of  the  test  task.   In 
the  first  experiment  the  children  had  been  screened  so  that  only  those  who 
had  no  functional  labels  for  the  angular- curved  dimension  were  allowed  to 
participate.   Standard  discrimination  learning  and  transfer  procedures  were 
employed  on  the  test  tasks. 
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Major  Findings:   In  all  instances  the  groups  for  whom  the  relevant  stimulus 
features  had  been  made  perceptually  salient  significantly  outperformed  the 
control  groups  and  were  indistinguishable  from  the  typical  performance  levels 
of  much  older  children.   There  was  no  evidence  in  either  experiment  that 
successful  performance  had  been  mediated  by  conceptual  labels.   Overall,  the 
data  constitute  powerful  evidence  for  the  primacy  of  perceptual  factors  in 
conceptual  behavior. 

Scientific  Significance  to  Mental  Health  Research  Program:   Conceptualization 
is  the  hallmark  of  human  intellectual  activity.  Understanding  this  process 
is  essential  to  understanding  the  thinking  of  the  emotionally  disturbed,  the 
retarded,  the  culturally  deprived,  and  other  handicapped  mentalities.   The 
present  work  suggests  that  the  fundamental  basis  of  the  human's  ability  to 
think  abstractly  lies  not  in  the  verbal  response  system  (whose  principal 
function  is  communicative)  but  in  the  discriminative  or  sensory- analyzing 
response  system  (which  samples  and  abstracts  discriminanda  from  the  ongoing 
environmental  flux) .   It  further  implies  that  since  abstracted  sensory 
properties  are  retained  in  memory  prior  to  the  appearance  of  language, 
humans  (and  animals  as  well)  must  possess  an  elemental  representational 
system  to  which  language  and  other  coding  systems  are  later  coordinated. 
These  conclusions  suggest,  at  a  more  practical  level,  that  educative  programs 
(e.g.,  planned  enrichment  of  the  culturally  marginal,  handicapped,  or  retarded 
child)  should  rely  more  on  techniques  which  highlight  the  sensory  features 
defining  concepts  rather  than  on  verbalization  of  concepts  as  such. 

Proposed  Course  of  Project:   This  project  is  an  indefinitely  continuing  one 
in  pursuance  of  the  general  objectives  stated  above. 

Honors  and  Awards:  None 

Publications: 

Caron,  A.  J.:   Intermediate- size  transposition  at  an  extreme  distance  in 
preverbal  children.  J.  Exp.  Child  Psychol.  5:   186-207,  June  I967. 

Caron,  A.  J. :   Conceptual  transfer  in  preverbal  children  as  a  consequence 
of  dimensional  training.  J.  Exp.  Child  Psychol.,  in  press. 

Caron,  A.  J.:   Discrimination  shifts  in  3-year-olds  as  a  consequence  of 

dimensional  salience  and  shift  procedure.   J.  Exp.  Child  Psychol. ,  in 
press. 
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Serial  No.  M-F-L-10 

1.  Laboratory  of  Psychology 

2.  Section  on  Perception 

3.  Bethesda 


PHS-EEMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  I968 


Project  Title:   Discriminative  and  Conceptual  Behavior  in  Infancy  and 
Early  Childhood 

Previous  Serial  Number:   None 

Principal  Investigator:   Albert  J.  Caron 

Other  Investigators:   Rose  F.  Caron,  Ph.D. 

Cooperating  Units:   Institute  for  Behavioral  Research 

Man  Years 

Total:  .50 

Professional:  .25 

Others:  .25 

Project  Description: 

Objectives:   To  investigate  the  discriminative  and  conceptual  capacities  of 
the  human  infant.   Of  particular  interest  is  the  young  child's  ability  to 
respond  to  specific  sensory  aspects  of  a  multi- dimensional  surround,  i.e., 
his  ability  to  abstract  sensory  information. 

The  specific  objective  of  two  studies  initiated  this  year  was  to 
determine  whether  the  observing  behavior  of  3^-month-old  infants  would 
decline  to  a  repeatedly  presented  visual  image  (i.e.,  whether  they  would 
curtail  looking  as  stimulation  became  more  predictable  and  monotonous) . 
We  were  also  curious  to  see  l)  whether  decline  in  looking  would  be  less 
for  "complex"  than  "simple"  stimuli,  and  2)  whether  looking  would  recover 
with  the  introduction  of  stimulus  change. 

Methods  Employed:   In  one  study  two  groups  of  infants  each  participated  in 
two  experimental  sessions.   One  group  received  a  2  x  2  checkerboard  pattern 
as  the  repeated  stimulus  in  Session  I  and  a  12  x  12  checkerboard  in  Session 
II;  the  other  group  received  the  reverse  order.   All  Ss  were  given  fifteen 
exposures,  each  lasting  20  sec.   The  first  five  pictures  were  variable 
patterns,  the  next  four  (6-9)  were  repetitions  of  the  fifth  picture,  the 
next  four  were  again  variable  (including  re-exposure  of  the  repeated 
stimulus  on  trial  13),  and,  finally,  the  last  two  were  novel  images. 
Duration  of  visual  fixation  was  measured  by  a  pupillary  reflection  technique, 
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In  the  second  study  a  third  group  was  added  which  received  a  2U  x  2i<- 
checkerboard  as  the  repeated  stimulus  and  more  subjects  were  used  in  each 
group . 

Major  Findings:   The  results  demonstrate  clearly  that  repeated  exposure  of 
a  stimulus  produces  decrement  in  the  observing  behavior  of  young  infants, 
that  the  magnitude  of  the  decrement  is  linearly  related  to  the  complexity 
of  the  repeated  stimulus  (i.e.,  2  x  2  >  12  x  12  >  2^+  x  2U) ,  and  that  stimulus 
change  can  produce  response  recovery.   The  selectivity  of  responding  obtained 
in  these  studies  also  confirms  the  view  that  young  infants  can  discriminate 
and  "recognize"  specific  visual  patterns. 

Scientific  Significance  to  Mental  Health  Research  Program;   Research  during 
the  past  decade  has  underscored  the  fact  that  the  human  infant,  long  thought 
to  be  "sensorially  bereft",  can  discriminate,  recognize,  and  respond  to  a 
great  variety  of  sensory  dimensions.   Such  early  discriminative  experience 
is  no  doubt  the  precursor  of  later  cognitive  achievement,  and  hence  its 
investigation  should  ultimately  provide  the  necessary  information  for 
optimizing  human  intellectual  potential. 

Proposed  Course  of  Project:  The  project  is  a  continuing  one,  and  a  variety 
of  experiments  are  being  planned.   Currently,  apparatus  is  being  constmcted 
to  study  discrimination  learning  in  3-month-old  infants  using  "voluntary" 
or  instrumental  response  procedures  (he ad- turning) .  A  sophisticated  head- 
turn  sensing  device  has  been  developed  in  cooperation  with  the  Technical 
Development  Section,  and  electronic  circuitry  is  on  order  which  will  provide 
for  automatic  response  registration  as  well  as  programmed  delivery  of 
discriminative  stimuli  and  reinforcements.  With  such  apparatus  it  will  be 
possible  to  investigate  many  problems  heretofore  considered  unresearchable . 

Honors  and  Awards:   None 

Publications : 

Caron,  R.  P.,  and  Caron,  A.  J.:   The  effects  of  repeated  exposure  and 

stimulus  complexity  on  visual  fixation  in  infants.  Psychon.  Sci.  10: 
207-208,  Feb.  I968. 
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Serial  No.  M-P-CB-(c)-l 

1.  Laboratory  of 

Psychology 

2 .  Section  on  Compara- 

tive Behavior 

3.  NIH  Animal  Center 

Poole sville,  Md. 

PHS-NIMH 

Individual  Project  Report 

JixLy  1,  1967  through  June  30,  I968 

Project  Title:  Learning  and  Motivation  in  Relation  to  Behavioral  Development 

Previous  Serial  Number:  M-P-D-(c)-32 

Principal  Investigators:  Walter  C.  Stanley  and  W.  Edward  Bacon 

Other  Investigator:  James  E.  Barrett 

Cooperating  Units:  None 

Man.  Years 

Total:  3-72 
Professional:  I.50 
Other:        2.22 

Project  Description: 

Objectives;  In  order  to  investigate  the  relationships  of  learning  and  motiva- 
tion to  behavioral  development,  it  is  essential  to  measiu-e  the  degree  of 
organization  inherent  in  the  behavior  of  neonatal  mammals;  to  discover  the 
principles  according  to  which  early  behavior  may  be  reorganized,  especially 
analysis  of  the  role  of  learning  in  behavioral  reorganization;  and  to  evaluate 
the  effects  of  early  behavioral  reorganization  on  later  behavior. 

Methods  Employed;  To  analyze  learning,  both  free  operant  and  also  discrete 
trials  instrumental  conditioning  procedures  were  used,  the  former  focussing 
on  properties  of  neonatal  sucking  behavior,  the  latter  on  properties  of 
locomotory  approach  and  avoidance  behaviors.  To  study  motivation,  nutritive 
and  non-nutritive  sucking  was  measured  following  different  amounts  of  stomach 
loads . 

Subjects.  In  most  experiments,  subjects  were  purebred  beagle  dogs,  1-5  days 
of  age  when  received  in  the  laboratory.  They  were  offspring  from  a  purebred 
beagle  colony  maintained  by  AME,  Inc.,  at  Princeton,  N.  J.,  under  Contract  No. 
PH  ^3-67- 73^+,  for  the  purpose  of  providing  relatively  homogeneous  canine 
infants  with  known  early  histories  for  use  by  the  Section  on  Comparative 
Behavior,  Laboratory  of  Psychology.  In  addition,  preliminary  work  was  begun 
using  newborn  kittens  as  subjects. 
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As  a  follow-up  and  extension  of  his  cooperative  work  on  brain  electrode 
localization  (Ser.  Wo.  M-P-CB-(c)-5) 5  Dr.  Ronald  Clark  is  assessing  degree 
of  myelinization  and  other  evidence  of  "brain  growth  to  determine  how  central 
nervous  system  growth  in  our  beagle  subjects  increases  with  age. 

Major  Findings ; 

1.  Learned  inhibition  and  sucking  in  neonatal  dogs.  Learned  inhibition, 
like  learning  itself,  has  been  regarded  as  a  process  that  is  unstable  and 
transient,  if  it  exists  at  all,  in  neonatal  mammals.  It  seemed  appropriate 
to  us,  after  finding  that  neonatal  dogs  are  capable  of  stable  learning  in  a 
variety  of  learning  situations,  to  turn  our  attention  to  learned  inhibition, 
a  significant  component  process  of  learning. 

With  training  on  fixed  ratio  and  fixed  interval  schedules  of  milk  reinforce- 
ment, where  successive  reinforcements  never  follow  each  other  closely  in  time, 
post-reinforcement  pausing  in  sucking  was  found.  The  pausing  in  sucking  right 
after  milk  delivery  was  presumably  learned  inhibition  because  each  milk 
delivery  was  followed  for  a  time  by  complete  omission  of  milk.  The  post- 
reinforcement  pausing  in  sucking  may  be  contrasted  with  the  expected  stimula- 
tion of  sucking  by  milk  under  natural  conditions . 

Even  more  dramatic  evidence  for  learned  inhibition  comes  from  the  differential 
reinforcement  of  low  rate  (DRL)  schedules  of  mdlk  reinforcement  of  sucking. 
In  these  schedules,  a  discrete  suck  (negative  pressure  wave)  was  followed  by 
milk  only  if  sufficient  time  had  elapsed  since  the  preceding  suck  had  occurred. 
Our  most  stable  results  thus  far  were  obtained  with  subjects  started  with  a 
DRL  requirement  of  0.5  sec.  and  moved  to  0.7  ajid  1.0  sec.  Typically,  low 
rates  of  sucking  were  interspersed  with  runs  of  high  rate.  One  highly 
proficient  subject  learned  to  respond  at  a  low  rate  throughout  its  sessions 
except  for  brief  periods  of  fast  responding  at  the  start  of  sessions. 

2.  Learned  inhibition  in  instrumental  learning  in  neonatal  dogs.  Subjects 
learned  to  perform  a  tactile  discrimination  task  when  positive  and  negative 
stimuli  were  presented  singly  on  successive  trials  rather  than  simultaneously 
on  each  trial.  Locomoting  down  a  cloth- lined  or  a  plastic-mesh-lined  alley 
was  inhibited  depending  on  which  was  followed  by  omission  of  milk  reinforce- 
ment .   This  finding  extends  our  previous  one  on  simultaneous  tactile  discrimina- 
tion.  It  also  constitutes  strong  additional  evidence  for  the  ability  of 
neonatal  dogs  to  learn  to  inhibit  their  behavior  on  the  basis  of  its  cor- 
relation with  omission  of  reinforcement . 

3.  Instrumental  avoidance  learning  in  kittens .  Neonatal  kittens  learned 
to  escape  from  a  cold  air  blast  in  much  the  same  manner  that  neonatal  dogs 
had  done  under  similar  conditions.   However,  the  kittens  did  not  show  reliable 
evidence  of  avoidance  learning.  The  specific  conditions  that  produced  ef- 
ficient avoidance  learning  in  neonatal  dogs  were  not  effective  with  kittens. 
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h.     Effect  of  stomach  fullness  on  sucking .   Our  previous  research  had  shown 
that  a  full  stomach  load  can  eliminate  nutritive  sucking  in  neonatal  dogs. 
To  assess  further  the  role  of  stomach  fullness  on  suppressing  sucking,  we 
measured  hoth  nutritive  and  non-nutritive  sucking  on  an  artificial  nipple 
after  different  amounts  of  stomach  load  —  no  load,  estimated  I/3  load, 
estimated  2/3  load,  and  estimated  completely  full  load.  Overall  sucking  rate 
tested  over  five  minutes  was  an  orderly  decreasing  function  of  size  of 
stomach  load.  Differences  "between  nutritive  and  non-nutritive  sucking  have 
not  heen  evaluated  as  yet. 

5.  Brain  Growth.  Data  on  brain  growth,  when  made  available  to  us,  will  be 
analyzed  to  determine  whether  a  specific  project  on  early  learning  and  brain 
development  is  warranted. 

Significance;  This  year,  as  last,  our  data  on  sucking  and  on  locomotory 
approach  and  avoidance  behavior  indicate  that  neonatal  dogs  are  excellent 
learners  and  markedly  sensitive  to  external  discriminative  stimuli  and  to 
internal  "drive"  stimuli.  Our  positive  findings  on  learning  and  learned 
inhibition  contrast  sharply  with  earlier  negative  findings  by  others.  In 
general,  our  positive  data  suggest  that  what  is  required  to  assure  that  the 
very  young  mammal  learn  efficiently  are:  (l)  distinctive  stimuli,  axid 
(2)  a  clear  correlation  between  one  distinctive  stimulus  and  a  potent  re- 
inforcer  such  as  milk,  and  an  equally  clear  correlation  between  the  presence 
of  another  distinctive  stimulus  and  the  omission  of  a  reinforcer  (absence  of 
milk) .  Our  positive  findings  also  suggest  that  the  improvement  and  ultimate 
marked  prof iciency,  which  characterize  the  learning  of  skills  in  adult  mammals, 
including  man,  may  be  most  clearly  demonstrated  in  neonatal  mammals  when 
positive  reinforcers  are  used  to  "buck"  the  effects  of  nonpref erred  stimuli, 
such  as  wire,  or  when  negative  reinforcers  (cold  air  blast)  are  used  to  "buck" 
the  effects  of  preferred  terry  cloth.  In  short,  the  neonatal  mammal  appears 
to  be  a  highly  efficient  discriminative  stimulus  learner  when  faced  with 
problems  that  initially  lead  it  to  emit  much  interfering  behavior  correlated 
with  nonreinf orcement . 

Proposed  Course  of  the  Project;  This  project  will  continue  within  the  guide- 
lines set  by  the  objectives. 

Honors  and  Awards: 

Stanley,  W.  C.   "Variables  Controlling  Sucking  Behavior  in  Dogs." 
Invited  paper  presented  at  Second  Symposium  on  Oral  Sensation  and  Perception, 
sponsored  by  National  Institute  of  Dental  Research,  NIH,  Bethesda,  Md., 
November  20  -  22,  I967. 
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Psychology 
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3 .  NIH  Animal  Center 

Poolesville,  Md. 

PHS-mMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  I968 

Project  Title:  Social  Motivation 

Previous  Serial  Number:  M-P-D-(c)-36 

Principal  Investigators:  Walter  C.  Stanley  and  W.  Edward  Bacon 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years 

Total:  0  . 
Professional:  0 
Other :  0 

Project  Description: 

Objectives:  To  discover  the  sources  of  reinforcement  inherent  in  the  social 
interactions  of  young  mammals;  to  analyze  the  deprivational,  emotional,  and 
other  factors  responsible  for  the  efficacy  of  the  social  reinforcers;  and  to 
compare  the  action  of  social  reinforcers  and  related  variables  with  the  action 
of  homeostatic  reinforcers,  such  as  food  for  a  hungry  animal. 

Methods  Employed:  Data  collection  on  this  project  has  been  held  in  abeyance 
until  planned  necessary  facilities  are  constructed  at  the  NIH  Animal  Center, 
Poolesville,  Md.  In  the  meanwhile,  data  collected  by  the  Principal 
Investigators  while  at  another  institution  have  been  statistically  analyzed 
and  are  currently  being  prepared  for  publication. 

Most  of  the  data  were  collected  by  training  juvenile  puppies  to  run  daily, 
one  to  five  trials  per  day,  to  a  goal  area  which  contained  a  person,  dummy 
of  a  person,  or  nothing. 

Major  Findings :  This  work  has  not  been  pxursued  during  the  current  year. 
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Significance;  Much  hiiman  behavior  in  infancy  and  childhood  is  molded  by  the 
attention  and  response  of  adults  toward  both  normal  and  pathological  emotion- 
al attachments.  The  young  dog's  tendency  to  develop  a  strong  emotional  at- 
tachment to  a  handler  provides  a  uniq^ue  opportunity  for  the  experimental 
analysis  of  the  variables  which  may  be  responsible  for  such  emotional  attach- 
ments. The  clear  breed-correlated  differences  in  dogs'  speed  of  running  to  a 
person  indicate  that  the  dog  is  suitable  for  the  study  of  the  behavioral 
genetics  of  dependency  and  strong  emotional  attachments. 

Proposed  Course  of  the  Project;  To  continue  analyzing  the  results  of  experi- 
ments conducted  while  at  another  institution;  prepare  the  analyzed  data  for 
publication;  and  plan  research  on  this  project  for  the  time  when  permanent 
research  facilities  become  available. 

Honors  and  Awards;  None 

Publications ;  None 
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Project  Title:  Behavioral  Mathematics  and  the  Logic  of  Measurement 
Previous  Serial  Number:  M-P-D-(c)-38 
Principal  Investigator:  Walter  C.  Stanley 
Other  Investigator:  None 


Cooperati ng  Units : 

None 

Man  Years 

Total: 

.35 

Professional: 

.10 

Other: 

.25 

Project  Description: 

Objectives:  To  develop  a  logic  and  mathematics  directly  relevant  to  the 
measurement  of  stable  and  changing  behavior  as  it  occurs  in  learning  situa- 
tions in  order  that  amount  of  behavioral  change  may  be  validly  compared  from 
one  response  class  to  another  in  the  same  or  different  organisms. 

Methods  Employed:  Most  applications  of  mathematics  to  behavioral  data 
represent  empirical  curve -fit ting,  statistical  analyses,  or  models,  the  terms 
of  which  refer  to  inferred  or  assumed  processes.  The  present  effort  differs 
from  traditional  approaches  by  starting  from  a  theory  of  measurement  rather 
than  from  a  theory  of  behavior  or  learning.  It  also  differs  from  traditional 
approaches  by  assuming  that  the  relevant  mathematics  (number  system  and 
functions)  must  be  abstracted,  rather  than  inferred,  from  directly  recorded 
and  reinforced  behavioral  elements.  Each  behavioral  element  of  a  definable 
and  recordable  behavioral  class  is  regarded  as  uniquely  specifiable  by  the 
assignment  of  two  numbers,  one  symbolizing  order  of  occurrence  (c)  of  the 
behavioral  elements,  the  other,  time  (t)  of  occiirrence.  As  a  first  approxima- 
tion, c   and  £■"  (not  c)   were  analyzed  as  complementary  power  functions  of  t . 

Major  Findings:   Formal  work  on  the  mathematical  systematization  was  held  in 
abeyance  during  the  current  year,  but  the  results  of  prior  effort  were  applied 
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to  the  analysis  of  data.  In  general,  the  curvatuire  of  individual  performance 
curves  in  learning  situations  was  more  orderly  and  more  indicative  of  learning 
when  reinforcement  was  correlated  with  nonpreferred  than  with  preferred  cues 
and  nonreinforcement  was  correlated  with  preferred  rather  than  nonpreferred 
cues.  This  finding  and  others  have  suggested  that  both  stimulus  and  response 
learning  occur  in  neonatal  mammals,  but  the  former  occurs  rapidly  while  the 
latter  occurs  more  slowly  and  is  based  largely  on  the  elimination  of  inter- 
fering responses.  Experiments  are  currently  being  designed  to  separate 
stimulus  and  response  learning  components  in  neonatal  behavior. 

Significance:  Work  aimed  at  the  induction  of  a  behavioral  number  system  and 
mathematics,  it  is  believed,  is  propaedeutic  to  true  measurement  in  the 
behavioral  sciences . 

Proposed  Course  of  the  Project;  To  continue  working  on  the  mathematics  of 
behavior  occurring  in  learning  situations  and  to  continue  work  in  the  develop- 
ment of  a  logic  of  behavioral  measurement . 

Honors  and  Awards:  None 

Publications :  None 
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Project  Title:  Automated  Apparatus  for  the  Study  of  Animal  Infant  Behavior 

Previous  Serial  Number:  M-P-D-(C)-UO 

Principal  Investigator:  Walter  C.  Stanley 

Other  Investigator:  Stephen  N.  Lee 

Cooperating  Units:  Technical  Development  Section,  NIMH 

Man  Years 

Total:  1.02 
Professional:  .20 
Other:         .82 

Project  Description: 

Objectives:  To  design,  construct,  and  evaluate  apparatus  suitable  for  main- 
taining, at  one  time,  at  least  four  mammalian  infants  away  from  their  natural 
mothers  and  for  simultaneously  permitting  the  sched-uling,  control,  and 
measurement  of  sucking,  vocalization,  and  locomotory  behavior. 

Methods  Employed:  Infeuit  dogs  less  than  two  weeks  of  age  have  been  maintained 
for  over  two  weeks  in  individual  compartments  placed  on  a  turntable  which 
automatically  moved  to  a  feeding  station.  The  feeding  station  consisted  of 
a  nipple  on  a  moving  carriage  and  connections  necessary  for  the  recording  of 
both  negative  pressure  producing  and  the  nipple  manipulative  components  of 
sucking  behavior  and  for  the  delivery  of  milk  contingent  on  the  suction 
component  of  sucking.  The  action  of  the  apparatus  and  the  behavior  of  the 
experimental  subjects  were  observed  around-the-clock  to  determine  ways  of 
improving  the  efficiency  and  consistency  of  operation  of  all  elements  of  the 
apparatus  and  the  ease  with  which  puppies  can  feed  themselves.  A  single- 
animal  (one-compartment)  apparatus  has  been  built  to  pretest  additional 
features  to  be  incorporated  in  the  carrousel. 

Major  Findings ;  The  four- compartment  carrousel  apparatus  has  been  found 
suitable  for  around-the-clock  collection  of  experimental  data  on  sucking 
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as  well  as  for  aroimd-the-clock  automated  maintenance  of  neonatal  dogs. 
Refinements  during  the  current  year  included  the  addition  of  components  to 
schedule  milk  contingent  on  the  leading  vs_.  trailing  edge  of  sucks  and  to 
assess,  in  preliminary  fashion,  the  correlation  between  vocalization  and  the 
freq_uency  of  milk  reinforcement  contingent  on  individual  sucking  responses. 

Significance;  Perfection  of  this  highly  specialized  apparatus  will:  i)  re- 
duce, but  not  eliminate,  the  need  for  around-the-clock  personnel;  ii)  permit 
more  than  one  experiment  to  be  conducted  simultaneously  by  the  personnel 
available;  and  iii)  allow  the  research  on  canine  infants  to  be  extended  to 
other  mammals . 

Proposed  Course  of  the  Project;  Continuation  of  efforts  until  attainment  of: 
i)  full  and  true  computerized  programming  of  animal  infants'  maintenance  and 
feeding;  ii)  reliable  and  valid  objective  recordings  of  their  sucking, 
nipple  latching,  locomotory,  vocalizing,  and  choice  behavior;  and  iii) 
publication  of  description  of  apparatus,  either  as  a  separate  article  or  as 
part  of  data  article,  in  aji  appropriate  scientific  journal. 

Honors  and  Awards:  None 

Publications ;  None 
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Project  Title:  Intracranial  Stim-ulation  in  the  Neonate 

Previous  Serial  Number:  M-P-D-(c)-Ul 

Principal  Investigator:  W.  Edward  Bacon 

Other  Investigators:  Ira  G.  Wong  and  Walter  C.  Stanley 

Cooperating  Units:  Section  on  Histopathology,  Laboratory  of  Pathology,  DBS 

Man  Years 

Total:  A5 
Professional:  .20 
Other:        .25 

Project  Description: 

Objectives:   (l)  To  develop  a  method  of  behavioral  control  by  stimulation  of 
neural  tissue  that  will  be  useful  in  the  study  of  behavioral  development;  and 
(2)  to  detennine  the  interrelationships  of  neural  structure  and  behavior 
d-uring  early  life  and  the  stability  of  such  interrelationships  as  a  function 
of  age . 

Methods  Employed:  Electrodes  were  implanted  into  subcortical  structures  of 
neonatal  dogs  and  standard  procedures  for  the  study  of  behavior  were  modified 
and  used  to  assess  the  effects  of  electrical  stimulation.  Location  of 
electrode  sites  were  determined  by  standard  histological  procedures  by 
Dr.  Ronald  Clark,  Chief,  Section  on  Histopathology,  Laboratory  of  Pathology, 
DBS  (Serial  No.  BS-i+5). 

Major  Findings :  l)  Reliable  coordinates  for  the  hypothalamic  area  of  dogs 
less  than  two  weeks  of  age  were  established;  2)  preferences  for  previously 
unpreferred  tactile  stimuli  were  acquired  when  the  stimuli  were  associated 
with  electrical  brain  stimulation;  3)  the  magnitude  of  the  preference  was 
not  related  to  age  within  a  three  week  range;  h)   the  magnitude  of  the 
preference  did  vary  with  the  subcortical  structure  stimulated,  the  greatest 
tactile  preferences  being  associated  with  lateral  and  posterior  hypothalamic 
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stimulation;  and  5)  preference  experiments  carried  out  in  a  T-maze,  using 
different  intertrial  intervals,  suggested  that  electrical  brain  stimulation 
in  the  neonatal  dog  had  the  properties  of  a  positive  reinforcing  stimulus 
but,  unlike  findings  with  adult  animals,  had  rapidly  dissipating,  very  weak, 
or  no  motivational  effects. 

Significance:  The  research  indicates  that  direct  electrical  stim-ulation  of 
brain  tissue  in  the  newborn  dog  is  effective  in  modifying  behavior  despite 
the  animal's  very  immature  physiological  and  behavioral  state.  However,  the 
degree  to  which  such  stimulation  is  reinforcing  and/or  motivating  apparently 
varies  with  the  development  of  the  organism. 

Proposed  Course  of  the  Project;  To  analyze  data  and  publish  results.  During 
the  coming  fiscal  year,  active  research  within  this  Project  is  being  deferred. 

Honors  and  Awards:  None 

Publications :  None 
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1.  Socio-environraental  Studies 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   A  Twin  Family  Study  of  Mental  Deficiency 

Previous  Serial  Number:   Same 

Principal  Investigator:   Gordon  Allen 

Other  Investigators:  None 

Cooperating  Units:  New  York  Psychiatric  Institute 

Man  Years 

Total:  1/4 
Professional:  1/4 
Other:         0 

Project  Description: 

Objectives:  To  assess  the  role  of  environmental  factors  in  mental 

deficiency  of  different  types.   Also  to  develop  better  methods  for 
the  collection  and  interpretation  of  twin  data  in  medical  research. 

Methods  Employed:  The  investigators  studied  the  histories,  clinical  status, 
and  zygosity  of  179  pairs  of  twins,  one  or  both  of  whom  were  mentally 
subnormal.   Additional  statistics  were  gathered  in  a  total  sample  of 
592  multiple  births. 

Major  Findings:   Analysis  of  blood  groups  and  fingerprints  was  completed 

and  reported  for  publication.  The  average  resemblance  between  same- 
sex  twin  partners  of  which  one  had  Down's  syndrome  (Mongolism)  was 
much  greater  than  in  ordinary  dizygotic  twins,  although  they  all  met 
the  minimal  criteria  of  dizygosity.  This  suggests  an  atypical 
embryonic  origin  of  some  twin  pairs  in  this  group. 

Another  unexpected  finding  was  that  DZ  twin  pairs  that  are 
concordant  in  the  ABO  blood  groups  were  significantly  more  similar 
in  their  fingerprints  than  were  other  pairs,  and  the  wi thin-pair 
differences  were  more  uniform. 
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Scientific  Significance:  ;  Twins  discordant  for  Down's  syndrome  now  appear 
to  merit  closer  study  from  an  embryological  viewpoint.   With 
respect  to  zygosity  diagnosis  of  twins,  the  evidence  of  interdependence 
between  ABO  blood  groups  and  fingerprints  restricts  the  usefulness 
of  the  latter. 

Proposed  Course  of  Project:  Project  completed. 

Honors  and  Awards :   None 

Publications: 

Allen,  G. ,  Harvald,  B.  and  Shields,  J.:  Measures  of  twin  concordance. 
Acta  Genetica  17:  475-481,  1967. 

Allen,  G. :   Diagnostic  efficiency  of  fingerprint  and  blood  group 
differences  in  a  series  of  twins.   Acta  Genetica  (Rome)  17: 
( in  press) . 

Allen,  G. :   Genetic  variation  in  mental  development.   In  J.  E. 
Gordon  (Ed.):  Proceedings  of  the  International  Conference  on 
Malnutrition,  Learning  and  Behavior  (in  press). 

Allen,  G. :  The  importance  of  heredity  as  an  interfering  variable  in 
behavioral  research.   Psychiatric  Opinion  (in  press). 
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1.  Socio-environmental  Studies 

2.  Office  of  the  Chief 

3.  Be the s da,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Family  and  Occupation  in  Italy 

Previous  Serial  Number:   Same 

Principal  Investigator:   Leonard  I.  Pearlin 

Other  Investigator:   Luciano  Saffirio 

Cooperating  Unit:   Fondazione  Adriano  Olivetti 

Man  Years 

Total:  2  1/6 
Professional:  1  1/6 
Other:         1 

Project  Description: 

Objectives:   To  study  the  relationships  of  social  class  and  occupation  to 
a  number  of  aspects  of  family  life  in  Turin,  Italy,  and,  by  cross- 
national  comparison,  to  see  if  these  relationships  appear  in  other 
societies . 

Methods  Employed:   An  interview  schedule  was  developed  which  overlaps 
with  that  employed  by  Melvin  Kohn  in  his  United  States  study  of 
parental  values  and  practices .  This  insured  the  opportunity  for 
cross-national  comparisons.  The  instrument  was  adapted  to  use  in 
Italy  through  unstructured  interviews  followed  by  a  succession  of 
intensive  pretests  of  preliminary  schedules.  A  representative  sample 
of  mothers  and  fathers  of  fifth-grade  children  was  selected.  Eight 
hundred  and  fifty  interviews  were  conducted,  of  which  600  were 
father /mother  pairs. 

Major  Findings:   Analyses  extended  in  several  directions  but  two  areas 

received  most  attention:   parental  affection  and  parental  discipline. 

The  component  of  affection  of  particular  interest  is  that  of 
expressiveness,  the  level  at  which  parents  demonstrate  positive  feel- 
ings.  Consistent  with  findings  from  other  countries,  middle-class 
parents  are  more  expressive  than  working  class,  but  middle- class 
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mothers  of  sons  most  of  all.   It  is  this  particular  group  also  that 
most  often  uses  expressiveness  as  a  mechanism  of  control.   That  is, 
expressions  of  love  are  used  by  middle-class  mothers  to  achieve 
indirect  management  over  the  behavior  of  their  sons .   These  are  the 
very  parents  who  eschew  more  direct  means,  such  as  demands  for 
obedience.  As  a  substitute  for  the  exercise  of  direct  authority, 
there  is  evidence  that  parents  place  expressiveness  in  the  service 
of  achieving  some  degree  of  compliance  from  their  children. 

There  are  other  factors  that  underlie  expressiveness  and  one  of 
them  is  fathers'  occupational  experiences.  When  they  give  evidence 
of  occupational  satisfaction,  they  are  more  demonstrative  with  sons 
and  more  affectively  aloof  frran  daughters.  The  reverse  occurs  when 
they  are  dissatisfied  with  their  work.   This  suggests  that  fathers 
who  are  occupationally  fulfilled  establish  closer  affective  bonds 
with  sons  which,  in  turn,  enable  them  to  serve  more  easily  as  role 
models.   The  occupationally  disenchanted  are  less  able  to  play  this 
role  with  their  sons.  To  the  extent  that  one  of  the  socializing 
functions  of  fathers  is  to  prepare  sons  for  future  occupational  life, 
they  are  either  helped  or  impeded  by  their  own  occupational  experiences, 

With  regard  to  patterns  of  discipline,  the  use  of  physical  punish- 
ment is  found  most  frequently  employed  by  mothers  and  particularly 
working-class  mothers  of  sons.   In  the  main,  these  results  correspond 
to  those  of  Kohn  in  Washington.  The  level  of  aspirations  parents  hold 
for  their  children  is  related  to  the  use  of  physical  punishment,  but 
the  direction  of  this  relationship  differs  in  the  two  classes.  Among 
middle-class  parents  of  sons,  the  use  of  punitive  discipline  increases 
with  aspirations  while  the  reverse  is  true  in  the  working  class.   Con- 
trary to  assumption,  it  would  appear  that  the  middle  class  is  inclined 
to  train  their  sons  for  long-range  goals  by  imposing  severe  restraints. 
Each  class  is  alike,  however,  when  it  is  anticipated  that  children  will 
fail  to  realize  parental  aspirations;  in  these  circumstances  punishment 
increases . 

Again,  fathers'  occupation  has  a  role  in  the  discipline  they 
exercise.  When  they  are  subjected  to  strict  control  by  others  at 
their  work,  they  are  likely  to  be  harsh  in  dealing  with  their  children. 
This  is  not  the  aggressive  expression  of  frustration  arising  from 
power lessness,  however,  for  even  when  they  possess  formal  authority 
over  others  they  are  also  likely  to  be  severe  disciplinarians.  What 
seems  to  matter  here  is  the  involvement  by  the  father  in  an  occupa- 
tional system  which  is  characterized  by  an  active  hierarchical  use  of 
direct  power.   For  the  father,  the  immediate  face- to- face  exercise  of 
power  becomes  a  model  for  dealing  with  others,  even  one's  children. 

Scientific  Significance;   The  significance  of  these  findings  derives,  first, 
from  cross-national  comparisons.   In  contrast  to  replication,  which 
attempts  to  re-establish  relationships  under  repeated  conditions. 
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cross-national  comparisons  make  it  possible  to  see  if  similar 
relationships  occur  under  very  different  conditions.   For  this  study, 
it  means  that  it  is  possible  to  make  a  stringent  test  of  social 
structural  effects  on  the  family  in  different  cultural  settings. 
Second,  the  findings  support  the  view  that  much  of  what  takes  place 
within  the  family  dcmain  is  influenced  by  the  roles,  statuses  and 
experiences  that  are  rooted  beyond  the  boundaries  of  the  family. 

Proposed  Course  of  Project;   It  is  planned  to  assemble  the  results  of  this 
study  into  a  book- length  monograph.  Approximately  ten  chapters  are 
being  considered,  of  which  eight  are  presently  in  first-draft  form. 
The  task  immediately  following  is  to  examine  various  aspects  of 
husband-wife  relations  and  this  will  round  out  the  picture  of  Italian 
family  life.   Subsequent  work  will  be  given  to  some  re- analysis, 
writing  and  editing. 

Honors  and  Awards:   None 

Publications:   None 
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1.  Socio-environmental  Studies 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Social  Psychological  Correlates  of  Occupational  Position 

Pervious  Serial  Number:   Same 

Principal  Investigators:   Melvin  L.  Kohn  and  Carmi  Schooler 

Other  Investigators:   Lindsley  Williams  and  Yngvar  Li6chen 

Cooperating  Units:   None 

Man  Years 

Total:         7 
Professional:   3  1/3 
Other:         3  2/3 

Project  Description: 

Objectives:   To  ascertain  the  relationship  of  some  principal  dimensions  of 
job,  occupation,  and  career  to  relevant  aspects  of  men's  values, 
social  orientation,  self-perception,  and  off- the- job  behavior. 

Methods  Employed:   Structured  interviews  with  a  sample  of  3100  men, 

representative  of  all  men  employed  in  civilian  occupations  in  the 
United  States. 

Major  Findings:   From  our  earlier  studies  of  social  class  and  parental 
values  in  Washington,  D.  C.  and  Turin,  Italy,  we  had  evidence  that 
middle-class  parents  tend  to  value  self-direction  and  working-class 
parents,  conformity  to  external  standards,  and  that  this  difference 
in  parents'  values  for  their  children  might  well  be  due  to  the 
differential  occupational  experiences  characteristic  of  middle-  and 
working-class  jobs.   The  present  study  has  enabled  us  to  expand  upon 
and  test  both  findings,  at  least  for  fathers'  values. 

We  find  strong  linear  relationships  between  social  class  and 
fathers'  values  for  their  children;  in  particular,  the  higher  their 
class  position,  the  more  highly  do  they  value  self-direction,  the 
less  highly  do  they  value  conformity.  This  is  true  regardless  of  the 
age  and  sex  of  the  child--even  though  the  child's  age  and  sex  do 
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matter  for  his  father's  values.  Moreover,  it  holds  for  all  segments 
of  American  society-regardless  of  race,  religion,  national  back- 
ground, region  of  the  country  and  size  of  the  community;  it  holds  in 
large  families  and  small,  for  oldest  children  and  for  children  of 
every  other  birth-rank;  so  far  as  we  can  tell,  it  holds  no  matter 
what  other  social  variables  are  taken  into  account. 

Other  major  lines  of  social  demarcation- -race,  religion,  and 
national  background  in  particular- -are  related  to  fathers'  values, 
but  class  is  the  single  most  potent  social  factor.   (It  is  more 
potent,  in  fact,  than  race,  religion,  and  national  background  taken 
altogether.)   Moreover,  the  magnitude  of  the  relationship  of  class 
to  values  is  very  little  affected  by  taking  all  other  relevant  social 
variables  into  account.   In  short,  despite  the  heterogeneity  of 
American  society,  the  relationship  of  social  class  to  paternal 
values  is  truly  remarkable  in  its  generality  and  consistency. 

Why  this  remarkable  consistency?  A  large  part  of  the  explanation 
lies,  we  think,  in  the  differential  occupational  experiences  encountered 
by  men  at  various  class  levels.   Before  embarking  on  this  study,  we 
speculated:   "There  are  at  least  three  respects  in  which  middle-class 
occupations  typically  differ  from  working-class  occupations,  above  and 
beyond  their  obvious  status-linked  differences  in  security,  stability 
of  income,  and  general  social  prestige.   One  is  that  middle-class 
occupations  deal  more  with  the  manipulation  of  interpersonal  relations, 
ideas,  and  symbols,  while  working-class  occupations  deal  more  with  the 
manipulation  of  things.  The  second  is  that  middle-class  occupations 
are  more  subject  to  self-direction,  while  working-class  occupations 
are  more  subject  to  standardization  and  direct  supervision.   The  third 
is  that  getting  ahead  in  middle-class  occupations  is  more  dependent 
upon  one's  own  actions,  while  in  working-class  occupations  it  is  more 
dependent  upon  collective  action,  particularly  in  unionized 
industries,...  Middle-class  occupations  require  a  greater  degree  of 
self-direction;  working-class  occupations,  in  larger  measure,  require 
that  one  follow  explicit  rules  set  down  by  someone  in  authority.... 
At  minimum,  one  can  conclude  that  there  is  a  congruence  between 
occupational  requirements  and  parental  values.   It  is,  moreover,  a 
reasonable  supposition,  although  not  a  necessary  conclusion,  that 
middle-  and  working-class  parents  value  different  characteristics  in 
children  because  of  these  differences  in  their  occupational  circum- 
stances.  This  supposition  does  not  necessarily  assume  that  parents 
consciously  train  their  children  to  meet  future  occupational  require- 
ments; it  may  simply  be  that  their  own  occupational  experiences  have 
significantly  affected  parents'  conceptions  of  what  is  desirable 
behavior,  on  or  off  the  job,  for  adults  or  for  children." 

The  Turin  study  provided  direct  but  limited  evidence  that  seemed 
to  confirm  these  speculations.  The  present  data--which  provide  a  much 
more  comprehensive  set  of  indices  of  the  major  dimensions  of  occupa- 
tional experience--buttress  the  Turin  findings  considerably. 
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Several  dimensions  of  occupational  experience  other  than  those 
that  principally  concern  us  are  significantly  related  to  men's  values, 
above  and  beyond  their  intercorrelation  with  social  class.  Working 
under  time-pressure,  for  example,  is  positively  related  to  valuing 
self-direction  for  one's  children,  and  this  is  true  no  matter  who  or 
what  produces  the  time  pressure  and  no  matter  what  are  its  conse- 
quences. Although  it  is  essentially  irrelevant  to  men's  values 
whether  they  work  for  profit-making  firms,  non-profit  organizations 
or  government,  the  size  and  bureaucratic  structure  of  the  firm  or 
organization  do  matter.  What  makes  this  relationship  particularly 
interesting  is  that  it  is  precisely  opposite  to  what  critics  of 
bureaucracy  have  charged — working  in  large,  bureaucratic  enterprises 
is  conducive  to  valuing,  not  conformity,  but  self -direction.  Another 
aspect  of  occupation  that  affects  values  in  the  direction  opposite  to 
past  belief  is  job  satisfaction.   It  has  been  asserted  that  working- 
class  values  arise  from  job  dissatisfaction;  our  data  indicate  that 
working-class  men  hold  the  values  they  do  not  because  of,  but  despite 
their  generally  greater  job  dissatisfaction. 

Time-pressure,  bureaucratic  structure,  and  job  dissatisfaction, 
though,  do  not  contribute  much  to  explaining  the  relationship  of 
class  to  values;  their  impact  is  essentially  independent  of  and 
additive  to  that  of  class.   (More  precisely:   controlling  on  these 
variables  has  little  effect  on  the  magnitude  of  the  class-values 
relationship.)   Only  a  few  dimensions  of  occupation  prove  to  have  a 
substantial  impact  on  the  magnitude  of  the  class-values  relationships, 
and  those  primarily  the  ones  we  predicted:   how  closely  the  man  is 
supervised,  how  complex  is  his  work  with  data,  with  things,  and  with 
people,  and  how  much  time  he  spends  on  each,  and  other  aspects  of 
occupation  directly  linked  to  the  issue  of  occupational  self -direction. 
Something  over  half  of  the  general  relationship  of  social  class  to 
parental  values  can  be  attributed  to  these  occupational  conditions; 
about  90%  of  the  specific  relationship  of  class  to  fathers'  valuation 
of  self-direction  can  be  so  attributed. 

Scientific  Significance;  Many  hypotheses  have  been  advanced  about  the 
effects  of  one  or  another  aspect  of  occupation  on  values,  social 
orientation,  self-perception,  and  off- the- job  behavior.  Yet,  there 
have  been  no  systematic  studies  that  have  attempted  to  unravel  the 
many  dimensions  of  job,  occupation,  and  career,  to  ascertain  the 
social  psychological  correlates  of  each. 

Proposed  Course  of  Project;   The  next  pressing  question  is  the  degree  to 
which  occupational  conditions  can  explain  not  only  the  relationship 
of  social  class  to  parental  values,  but  the  widespread  impact  of  class 
on  values,  social  orientation  and  self-perception.  Preliminary 
analysis  suggests  that  much  the  same  mechanisms  operate  in  these  many 


429 


Serial  No.  M-S-C-11,  Page  4. 

realms  as  we  have  discovered  for  parental  values;  but  much  data 
analysis  remains  to  be  done . 

Honors  and  Awards:   None 

Publications:   None 
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1.  Socio-environmental  Studies 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Individual  Differences  in  Survival  and  Reproduction  Among 
Old  Colony  Mennonites  in  Mexico 

Previous  Serial  Number:   Same 

Principal  Investigators:   Gordon  Allen  and  Calvin  Redekop  (non-PHS) 

Other  Investigators:   Joseph  Schachter,  Heart  Disease  and  Stroke  Control 
Program,  PHS 

Cooperating  Units:   Earlham  College,  Richmond,  Ind. ;  succeeded  in 

September  by  Goshen  College,  Goshen,  Ind.  Financial 
support  for  the  foreign  research  was  provided  by  the 
American  Eugenics  Society. 

Man  Years 

Total:  11/2 
Professional:  3/4 
Other:  3/4 

Project  Description: 

Objectives:   This  research  was  undertaken  mainly  as  a  feasibility  and 

pilot  study  for  a  subsequent,  longer  investigation.   The  aims  were 
to  describe  variations  in  survival  and  reproduction  in  a  long- 
isolated  agricultural  population;  to  obtain  background  and  baseline 
information  on  their  attitudes  toward  population  problems  and  toward 
medical  and  technological  improvement;  and  to  determine  the  types  and 
quality  of  psychological,  social,  and  medical  data  that  could  be 
obtained. 

Methods  Employed:   The  population  under  study  consists  of  about  13,000  in 
a  single  colony.   Their  relevant  characteristics  are  a  relatively 
simple  and  uniform  culture,  apparently  unrestricted  fertility,  and 
rather  high  mortality. 

A  complete  census  was  attempted,  but  reached  only  about  1/4 
of  the  population  before  general  resistance  developed.   Supplementary 
information  was  obtained  in  the  form  of  a  publicly  available  list  of 
property  holders  together  with  their  number  of  dependents,  number  of 
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cattle,  and  acreage.   Photographs  were  taken  of  vital  records  kept 
by  the  Beacon  of  the  colony  and  of  records  in  several  individual 
villages.   Records  of  recent  births  to  Mennonites  were  extracted 
from  the  rolls  of  three  hospitals  in  the  area.   With  the  aid  of 
cooperating  local  men  and  a  Mennonite  from  Canada,  attitudes  were 
probed  concerning  the  census,  population  pressure  and  birth  control. 

The  data  from  the  census  and  other  sources  are  being  trans- 
ferred to  punched  cards  for  consolidation  and  analysis. 

Major  Findings-   No  further  analysis  has  been  attempted  with  the  data 

collected  in  1966,   Hence  the  only  definite  findings  this  year  have 
been  qualitative.   It  is  clear  that  we  have  failed  to  obtain  confi- 
dence and  cooperation  in  the  colony  sufficient  to  permit  the  long- 
term  study  originally  projected,  and  some  of  the  reasons  are  apparent, 

Scientific  Significance:   The  extensive  vital  statistics  obtained  in 

conjunction  with  economic,  social  and  family  histories  offer  hope  of 
identifying  some  primary  variables  that  determine  variations  in 
fertility  between  individuals.   At  least  it  should  be  possible  to 
detect  intrafamily  resemblance  in  fertility  patterns. 

Proposed  Course  of  the  Project:  The  field  work  is  completed  except  for  a 
small  amount  of  information  that  can  probably  be  obtained  by 
correspondence.   Probably  a  year  will  be  needed  to  put  the  data  on 
punch  cards  and  another  year  for  the  analysis. 

Honors  and  Awards :   None 

Publications:   None 
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1.  Socio-environmental  Studies 

2.  Developmental  Psychology 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Health  Orientations  of  Parents  and  Children 

Previous  Serial  Number:   Same 

Principal  Investigator:   John  D.  Campbell 

Other  Investigators:   Margaret  D.  Vogel,  Claire  Horowitz,  and 
Rochelle  Levine 

Cooperating  Units:   Children's  Hospital,  Washington,  D.  C. 

Man  Years 

Total:  3  1/4 
Professional:  3/4 
Other:        2  1/2 

Project  Description: 

Objectives:   To  study  health  orientations  of  family  members.   More 

specifically,  goals  of  the  study  are,  first,  to  characterize  in  a 
systematic  fashion  patterns  of  variation  in  family  members'  attitudes, 
values,  beliefs,  perceptions,  and  behavior  concerning  phenomena  of 
illness  and  health;  and,  second,  to  examine  ways  in  which  selected 
personal  and  situational  factors  relate  to  health  orientations. 
Relevant  to  the  attainment  of  these  objectives  are  the  following 
three  assumptions  basic  to  the  study:  (a)  an  individual's  orientation 
to  health  and  illness  is  embedded  in  interactive  processes;  (b)  such 
orientations  are  at  least  in  part  learned;  and  (c)  to  a  considerable 
extent  such  learning  takes  place  as  an  aspect  of  routine  family 
relationships. 

Methods  Employed:   Information  on  264  hospitalized  children  and  their 

mothers  has  been  obtained  by  use  of  focused  interviews,  questionnaires, 
and  rating  scales.   Interviews  with  children  and  mothers,  and 
questionnaires  completed  by  the  mothers  provide  data  on  (a)  aspects  of 
their  definitions  of  illness,  (b)  reports  of  their  own  and  other 
family  members'  feelings  and  actions  when  ill,  (c)  their  attitudes 
and  beliefs  about  illness  prevention  and  treatment,  (d)  their  values 
in  selected  areas  not  directly  relevant  to  health,  and  (e)  views  about 
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appropriate  standards  of  behavior:  what  should  or  should  not  be 
done  in  certain  circumstances  pertaining  to  illness  and  health. 
Ratings  made  by  nurses  who  observed  the  child  in  the  hospital  setting 
appraise  his  emotional  response  to  illness  and  treatment,  his 
dependence,  and  his  anxiety. 

Major  Findings :   Evidence  from  preliminary  exploration  of  data  from  80  cases 
has  been  summarized  in  a  previous  annual  report.   A  major  task  of 
the  past  year  has  been  the  formulation  and  initial  application  of 
procedures  for  rigorous,  reliable  analyses  of  information  in  response 
to  open-ended  questions  aimed  at  determining  individual  definitions  of 
illness.   Physical  and  somatic  states,  and  specific  diseases  or  diag- 
nostic entities  are  prominent  components  in  such  definitions.   But 
it  is  clearly  evident  that  these  factors  are  not  exclusively  relied 
on,  either  by  children  or  their  mothers,  in  specifying  illness- 
defining  circumstances.   Thus  mood,  motivational,  emotional,  and 
attitudinal  states,  changes  in  interpersonal  behavior  or  behavioral 
intentions  of  the  subject  person,  and  the  behavior  of  significant 
others  frequently  occur  as  specifications  of  the  concept  of  illness. 
The  link  between  characteristics  of  the  subjects  and  their  differential 
likelihood  of  reporting  such  definitional  components  will  be  examined 
as  part  of  the  analyses  to  be  conducted  in  the  coming  year. 

Scientific  Significance?  This  research  provides  information  about  a  specific 
area  that  is  currently  only  inadequately  covered;  it  should  lead  to 
a  more  systematic  picture  of  health  orientations  and  factors  associated 
with  such  orientations  than  is  now  available.   The  potential  value  of 
the  research  is  not,  however,  restricted  solely  to  the  confines  of 
sickness  emd  health.   Within  the  framework  of  the  study,  such  general 
social  psychological  issues  as  role  learning,  developmental  changes 
in  family  relationships,  and  role  behavior  in  stressful  conditions 
can  be  treated.   The  phenomena  of  illness  and  health  can  be  viewed 
as  representing  aspects  of  these  general  issues. 

Proposed  Course  of  Project ?   Detailed  codes  for  responses  to  open-ended  and 
structured  interview  questions  have  been  formulated  and  are  currently 
being  applied  to  the  data.   All  coding  will  be  completed  in  the  coming 
year.   Statistical  processing  of  questionnaire  responses  and  nurses' 
ratings  has  begun.   Upon  completion  of  data  analysis,  research  reports 
will  be  prepared  for  publication  in  scientific  journals. 

Honors  and  Awards:   None 

Publications:   None 
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1.  Socio-environmental  Studies 

2.  Developmental  Psychology 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Occupational  Experiences  of  Musicians 

Previous  Serial  Number:   Same 

Principal  Investigator:   Roger  V,  Burton 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years 


Total: 

1/6 

Professional : 

1/12 

Other: 

1/12 

Project  Description: 

Objectives:  This  study  focuses  on  the  changes  in  personality  which 

accompany  environmental  stress.   It  also  investigates  how  selected 
personality  and  social  structural  variables  affect  behavior  in  a 
period  of  stress.   It  was  possible  to  carry  out  this  study  using  a 
natural  event  of  occupational  stress:  A  group  of  successful  pro- 
fessional musicians  whom  this  investigator  had  previously  studied 
suddenly  had  their  contracts  terminated.   These  men  became  part  of 
the  "free-lance"  group  of  musicians  in  the  Los  Angeles  area. 
Simultaneously,  other  conditions  further  narrowed  the  demand  for 
performing  musicians. 

Methods  Employed:   The  main  instrument  in  the  earlier  study  had  been  the 
Guil ford-Zimmerman  Temperament  Scale,  a  standardized,  objective 
personality  inventory.   This  test  is  again  being  used  in  order  to 
have  objective  measures  of  changes  which  might  have  occurred  since 
the  loss  of  definite  steady  employment.   Two  other  objective  instru- 
ments are  used--Rosenberg' s  Self-Esteera  and  Faith-in-People  Scales-- 
together  with  a  semistructured  interview  for  information  on  the 
musician's  background,  musical  training,  reactions  to  the  loss  of  a 
contract,  and  his  current  overall  circumstances. 

Maior  Findings:   Further  analyses  have  confirmed  the  preliminary  findings 
reported  two  years  ago. 
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Scientific  Significance:  This  study  sheds  light  on  the  stability  of 

personality  during  stress.   Further,  it  indicates  the  importance  of 
personality  in  affecting  reactions  to  a  stressful  situation.   It 
also  indicates  some  of  the  coping  mechanisms  by  which  a  highly 
trained  person  adjusts  to  the  necessity  to  change  his  occupation. 
Alternative  opportunities  open  to  such  specialists  when  their  services 
are  no  longer  needed  are  also  shown. 

Proposed  Course  of  Project:  The  analyses  have  been  completed. 

Honors  and  Awards:   None 

Publications:   None 
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1.  Socio-environmental  Studies 

2.  Developmental  Psychology 

3.  Bethesda,  Maryland 


PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 


Project  Title:   Child  Rearing  Research:   Inquiry  into  its  Methods  and 
Findings 

Previous  Serial  Number:   Same 

Principal  Investigators:   Marian  Radke  Yarrow,  John  D.  Campbell,  and 

Roger  V.  Burton 

Other  Investigators:   Doris  E,  Hawkins 

Cooperating  Units:  National  Child  Research  Center,  Washington,  D.  C. 

Man  Years 

Total:        2  5/12 
Professional:  1  2/3 
Other:         3/4 

Project  Description: 

Objectives :   How  firm  are  the  foundations  of  research  in  child  development? 
This  question  has  provided  the  impetus  for  these  studies.   The  data 
are  data  on  methods,  and  the  objective,  an  inspection  of  methods. 
This  objective  has  been  approached  not  as  a  general  discussion  of 
methodological  issues,  but  at  a  direct  examination  of  these  issues  as 
they  become  manifest  in  the  research  products  themselves.   Our  program 
has  three  broad  aims:   (1)  by  an  examination  of  methods  and  consistency 
of  research  findings,  to  assess  the  adequacy  of  verbal  report  data  as 
basic  evidence  for  causal  hypotheses  concerning  personality  develop- 
ment and  its  antecedents;   (2)  to  evaluate  the  congruency  of  develop- 
mental data  obtained  contemporaneously  with  those  retrieved  through 
recall,  and  to  ascertain  moderating  factors  which  affect  this  con- 
gruency or  lack  of  it;   (3)  to  appraise  the  reliability  of  direct 
observations  of  child  and  adult  behavior  and  compare  such  observational 
records  with  interview  reports  of  the  behavior. 

Methods  Employed:   Interviews  with  86  mothers  provide  data  for  the  first 
study.   Interviews  with  224  mothers  and  questionnaires  from  190 
adolescents  constitute  the  retrospective  data  in  the  second  set  of 
projects;  records  of  observations,  tests,  and  interviews  are  the 
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baseline  data  of  these  projects.   Direct  observations  of  60  children 
in  school  and  at  home  with  their  mothers  are  used  in  projects 
concerned  with  the  third  objective. 

Major  Findings-   A  book  reporting  the  research  directed  to  the  first 

objective  identified  above  has  been  published.   Its  findings  and 
conclusions  are  summarized:   Replication  and  near-replication  of 
some  of  the  commonly  employed  procedures  for  collection  and  analysis 
of  verbal  data  on  the  rearing  conditions  contributing  to  children's 
dependency,  aggression,  and  conscience  were  carried  out.   The  result- 
ing data,  along  with  the  data  in  the  published  literature,  were 
analyzed  in  terms  of  (1)  the  selection  of  indices  used  for  constructs, 
(2)  the  designs  and  instruments  by  which  data  are  generated,  and  the 
communication  and  interpretation  of  research  to  the  scientific 
community  and  (3)  its  integration  into  the  larger  picture  of 
"scientific  knowledge."  The  focus  of  analysis  is  on  the  interview 
instrument  in  child  rearing  research  and  the  culture  of  this  research 
field--what  it  expects  and  relies  on  in  the  execution,  interpretation, 
and  communication  of  research.   Replication  is  emphasized  as  a  major 
support  for  establishing  sound  continuity  in  research  findings. 

Based  on  the  interview  approach  that  has  often  been  used  in 
child  rearing  studies,  findings  on  maternal  correlates  of  preschool 
children's  behavior  present  a  picture  of  unstable,  mainly  statis- 
tically nonsignificant  associations.   Findings  on  correlates  of 
dependency,  aggression,  and  conscience  are  similar  in  their  general 
inconclusiveness.   This  conclusion  is  reached  whether  one  examines 
results  from  repetitions  of  identical  measures  in  different  studies, 
and  from  similar  measures  in  different  studies,  and  from  different 
measures  of  the  same  subjects.   The  theoretically-interpreted 
"antecedent-consequent"  relations  that  have  been  reported  in  this 
field  need  to  be  evaluated  against  (1)  the  backdrop  of  the  multitude 
of  nonsignificant,  equally  theoretically  relevant  findings;  (2)  the 
very  small  amount  of  variance  controlled  in  even  those  relationships 
that  reach  statistical  significance;  (3)  problems  in  measurement 
and  in  conceptual  "distance"  between  the  raw  data  and  the  extrapola- 
tions of  findings  in  theory  and  social  practices. 

Methodological  findings  that  pose  the  most  serious  questions 
about  the  knowledge  that  has  been  won  in  this  field  are  the  inade- 
quacies in  instrument  reliabilities,  the  nonstandard,  uncertainly 
equivalent  and  uncertainly  suitable  conceptualizations  of  verbal 
report  data,  and  the  reliance  upon  research  designs  in  which  source 
of  data  on  maternal  and  child  variables  are  nonindependent ,  and  upon 
correlational  designs  for  the  test  of  developmental  hypotheses. 

Scientific  Significance'   Many  of  the  methodological  issues  studied  in 

these  investigations  are  well  known  in  the  book  of  prescriptions  of 
sophisticated  researchers;  however,  many  of  the  issues  have  been 
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subordinated  in  practice,  and,  having  been  so  relegated  to  the 
background,  have  contributed  to  the  creation  of  a  data  structure 
that  has  unsound  footings  in  many  respects.   These  problems  in  the 
literature  of  child  behavior  and  personality  development  have 
implications  for  the  researcher  and  consumer  of  research;  some  extend 
backward  in  time,  as  they  pertain  to  the  weighing  of  evidence  in  the 
field;  others  relate  to  the  current  pursuit  of  research  on  social 
behavior.   The  techniques  of  direct  observation  present  difficult 
problems  of  conceptualization  and  recording  which  have  immediate 
relevance  concerning  the  validity  of  laboratory  as  well  as  field 
data. 

Proposed  Course  of  Project:   A  monograph  is  in  preparation  on  the  second 

of  the  major  focii:  the  congruence  of  research  conclusions  from  data 
deriving  from  different,  commonly  used  data-gathering  procedures. 
Analyses  on  the  observational  data  will  follow  the  completion  of  this 
monograph. 

Honors  and  Awards :  None 

Publications: 

Yarrow,  M.  R.,  Campbell,  J.  C.  and  Burton,  R.  V.:   Child  Rearing: 
An  Inquiry  into  Research  and  Methods.   Jossey-Bass  Publishers,  Inc., 
San  Francisco,  1968. 
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1.  Socio-environmental  Studies 

2.  Developmental  Psychology 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Learning  Consideration  for  Others:  The  Influence  of 
Modeling  and  Reinforcement 

Previous  Serial  Number:   Same 

Principal  Investigators:   Marian  R.  Yarrow  and  Phyllis  M.  Scott 

Other  Investigators:  Doris  E.  Hawkins 

Cooperating  Units:  National  Child  Research  Center,  Washington,  D.  C. 

Man  Years 


Total: 

1/4 

Professional : 

1/4 

Other: 

0 

Project  Description: 

Objectives:  To  what  extent  can  one  influence  the  development  of  consider- 
ation for  others  in  preschool  children?  Can  this  behavior  be  brought 
under  experimental  control  through  modeling  and  reinforcement  pro- 
cedures? How  does  the  adult's  nurturant  relationship  with  the  child 
influence  the  learning  that  takes  place? 

A  variety  of  conditions  in  the  child's  past  or  present  can 
alter  the  effectiveness  of  the  adult  as  a  model  and/or  reinforcer. 
Adult  nurturance  has  been  assumed  to  be  such  a  condition.  Nurturance, 
however,  is  a  global  concept,  encompassing  many  kinds  of  events  smd 
not  lending  itself  readily  to  systematic  manipulation  and  analysis. 
In  this  study  it  is  defined  in  terms  of  certain  kinds  of  reinforcements 
for  certain  classes  of  behavior.  Nurturance  was  systematically  varied 
in  order  to  specify  the  modifications  (if  any)  produced  in  the  adult's 
effectiveness. 

Methods  Employed:   Baseline  tests,  measuring  the  child's  responses  to 
distress  in  others,  were  administered  to  nursery  school  children 
three  to  five  years  of  age.  The  tests  were  pictures  and  contrived 
"real"  situations  of  distresses  involving  mild  physical  hurts  and 
discomforts  (e.g.,  contents  of  purse  spilled  on  floor,  kitten 
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struggling  to  get  back  to  mother) .   Children  already  responding 
frequently  with  help  to  these  distresses  (12%)  were  eliminated  from 
the  sample.   One  hundred  ten  children  were  randomly  assigned,  within 
each  sex  group,  to  one  of  four  experimental  conditions  or  to  a  control 
group.   In  experimental  Condition  I,  a  "history"  of  high  nurturance 
was  created:  On  four  consecutive  days  the  adult  interacted  with  the 
child  in  20-minute  play  sessions,  giving  praise,  comforting  the  child, 
showing  attentive  interest,  in  prescribed  ways  and  frequencies.  These 
reinforcements  were  not  given  for  behavior  imitative  of  the  adult. 
One  group  of  the  children  from  the  high  nurturant  history  were  then 
given  training  in  helpfulness;  a  second  group  received  no  training 
but  were  later  retested  on  consideration.   In  experimental  Condition 
II  a  history  of  low  nurturance  was  created;  that  is,  praise,  etc., 
given  in  a  detached  manner,  occurred  at  a  low  rate  in  the  play  sessions. 
Half  of  the  children  in  this  treatment  were  given  training;  half  were 
not. 

Training,  on  four  days,  consisted  of  E's  modeling  of  help  and 
sympathy  in  response  to  a  series  of  portrayed  distresses.   In  the 
first  phase,  play  materials  were  used;  there  were  small-scale  dioramas 
depicting  distresses  in  which  the  toy  human  or  animal  figures  could 
be  relieved  of  stress  by  E's  rearrangement  of  the  conditions.   After 
each  response  by  E,  the  child  was  given  a  parallel  (not  always 
identical)  diorama  and  told  that  it  was  "his  turn."  His  imitations 
of  E  were  always  reinforced.  The  next  phase  of  the  training  was  E's 
modeling  of  considerateness  in  response  to  pictures  and  contrived 
"real"  situations.   E  was  reinforced  by  a  confederate  experimenter. 
The  child  observed. 

In  the  training,  E's  interaction  with  the  child  continued  to 
be  as  it  had  been  in  the  "history"  with  the  particular  child.  However, 
E's  modeling  with  the  training  materials  was  identical  for  all  children, 
and  all  children  received  the  same  verbal  reinforcements  for  imitating 
E's  modeled  help  and  sympathy. 

Following  training,  all  children  were  retested,  one  day  later 
and  two  weeks  later. 

There  were  two  female  E's;  each  carried  out  both  kinds  of 
nurturance  conditions.  Observations  documented  E' s  prescribed 
behaviors  and  recorded  children's  responses.   Administration  of  tests 
and  coding  were  done  without  knowledge  of  the  experimental  treatments 
that  the  child  had  received.   Treatment  effects  were  evaluated  with 
analysis  of  variance  techniques,  and  individual  changes  and  variations 
have  been  examined.  Differences  from  the  baseline  to  the  later  testing, 
and  differences  between  groups  are  interpreted  as  effects  of  the  train- 
ing conditions. 

Major  Findings:   1.   Children  in  Experimental  Conditions  I  and  II  who  had 
received  only  the  variations  in  nurturance  and  no  specific  training, 
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and  children  in  the  control  group  did  not  show  changes  in  consider- 
ation for  others. 

2.  The  frequency  of  considerate  responses  increased  signifi- 
cantly among  children  who  had  received  training.   High  nurturance, 
prior  to  the  training  and  in  the  training  settings,  was  not  essential 
for  learning.   The  children  from  the  high  and  low  nurturant  histories 
responded  similarly  under  the  following  conditions: 

(a)  Imitation  of  considerate  responding  immediately  following 
the  model's  demonstrations  in  the  training,  when  each  imitative 
response  was  praised  by  E,  was  very  nearly  complete  in  all  children. 

(b)  The  day  following  training,  with  the  experimenter-model 
"°t  present,  the  frequency  of  considerateness  was  high  (and  equal 
for  both  groups)  for  the  distresses  portrayed  in  pictures  and 
dioramas-- 

(1)  when  exact  matching  and  reproductions  of  the  model's 
earlier  demonstrations  were  involved,  and  also 

(2)  when  the  helping  response  had  to  be  expressed  in 
original  ways  by  the  child  when  no  preceding  demonstration 
had  provided  an  exact  model. 

3.  Children  with  a  high  nurturant  history  and  those  with  a 
low  nurturant  history  did  not  behave  similarly  when  responding 
involved  "real"  helping  of  a  person  or  animal.  Helping  in  real 
situations  was  less  frequent  than  in  symbolic  situations  for  children 
of  both  treatments;  however,  considerate  responding  was  significantly 
more  frequent  among  children  who  had  learned  this  class  of  responses 
under  the  high  nurturance  conditions.  The  treatment  differences  are 
consistent  for  the  two  periods  of  testing  and  for  the  two  experi- 
menters.  Children  from  the  high  and  low  nurturant  histories  differ 
in  their  responding  in  situations  for  which  the  child  had  never 
received  direct  reinforcement  from  E  in  the  training. 

Scientific  Significance:  Research  in  the  area  of  moral  development  of 
children  has  emphasized  inhibition  of  undesirable  behavior  and 
internalization  of  adult  controls;  interest  here  is  in  attempting 
to  develop  a  class  of  moral  behaviors.  The  techniques  of  behavior 
modification  that  have  been  used  successfully  to  increase  children's 
performance  of  various  kinds  of  behavior  in  the  laboratory  are 
extended  here  to  a  valued  form  of  interpersonal  behavior,  and  the 
potentially  modifying  influences  of  a  nurturant  relationship  on  the 
effectiveness  of  these  techniques  is  simultaneously  investigated. 
This  brings  under  systematic  analysis  a  very  relevant  dimension  of 
adult-child  interaction  in  socialization  and  educational  processes. 
It  is  a  dimension  that  coexists  with  any  manipulation  of  a  specific 
child  behavior,  whether  in  the  laboratory  or  in  a  life  setting. 
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Proposed  Course  of  Project'  The  reporting  of  these  data  in  a  scientific 

journal  is  planned.  The  analyses  have  been  completed  and  writing  of 
the  report  is  in  progress. 

Honors  and  Awards :  None 

Publ icat  ions :   None 


^ 
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Serial  No.   M-S-D-24 


1.  Socio-environraental  Studies 

2.  Developmental  Psychology 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Factors  Influencing  Imitative  Learning  in  Preschool 
Children 

Previous  Serial  Number:  None 

Principal  Investigators:  Marian  R.  Yarrow  and  Carolyn  Zahn 

Other  Investigators:  Doris  Hawkins 

Cooperating  Units:  National  Child  Research  Center,  Washington,  D.  C. 

Man  Years 

Total:  3  3/4 
Professional :  1  3/4 
Other:        2 

Project  Description: 

Objectives:  To  investigate  conditions  that  influence  the  selection, 
maintenance,  and  extinction  of  imitative  behaviors  in  preschool 
children.   For  children  who,  in  the  course  of  their  socialization, 
have  learned  to  imitate,  and  who  have  received  approval  from  parents 
and  others  for  such  behavior,  how  is  subsequent  imitative  responding 
controlled  or  modified  by  environmental  conditions? 

How  is  imitation  influenced  by  various  reinforcement  contin- 
gencies? How  does  imitation  become  generalized?  For  which 
behaviors,  in  what  settings,  and  by  which  models  does  imitative 
responding  occur? 

Methods  Employed:  Preschool  children  (n  -  175,  ages  3  to  6)  are  the 

subjects  in  a  series  of  experiments.  The  following  general  designs 
are  used:   (Design  1)   In  play  or  story-telling  settings,  imitation 
of  an  adult  is  established  by  asking  the  child  to  make  simple  motor 
responses  that  are  performed  by  an  adult,  and  by  giving  him  verbal 
reinforcement  (praise)  for  such  imitation.  Other  adult  responses 
that  receive  no  praise  are  also  systematically  displayed.  The 
development  of  imitation  of  both  reinforced  and  nonreinforced 
behavior  is  examined.   If  imitation  is  acquired,  varied  conditions 
for  decreasing  the  imitation  (withdrawing  reinforcement  in  various 
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ways,  eliminating  the  adult's  modeling  of  the  responses,  releasing 
the  child  from  the  instructions  to  match  the  adult's  behaviors) 
are  introduced.   If  imitation  has  been  decreased,  conditions  for 
relearning  are  again  introduced. 

(Design  2)   In  play  settings  certain  novel  acts  are  repeatedly 
and  systematically  performed  by  the  adult;  the  children  observe  these 
responses  while  they  are  themselves  engaged  in  incompatible  responses. 
For  some  children  the  adult  model  is  one  from  whom  they  experience 
much  social  reinforcement  and  whom  they  observe  giving  much  reinforce- 
ment to  their  peers.   Reinforcement  is  not  given  for  imitative 
behavior.   For  some  children,  the  adult  is  one  who  gives  little 
positive  reinforcement.   The  development  of  imitative  responding 
under  both  conditions  is  examined. 

In  both  designs,  imitation  in  the  presence  of  the  model  and 
in  her  absence,  in  the  same  and  in  different  settings,  in  immediate 
and  delayed  settings,  is  measured.   In  both  designs  children's 
verbal  responses  about  their  own  behavior  are  obtained. 

Observations  of  experimenter  and  child  are  made  in  all  of  the 
procedures.   High  levels  of  inter-observer  agreement  are  established 
before  proceeding,  and  generalization  is  limited  to  the  specific 
setting  in  which  imitation  was  acquired. 

Major  Findings-   1.   In  design  1,  when  an  adult  requests  and  reinforces  some 
imitative  responses  in  young  children,  the  frequency  of  imitation  of 
those  responses  increases.   Also,  imitation  generalizes  to  other 
behaviors  that  have  received  no  reinforcement.  The  frequency  of 
imitating  nonreinforced  behaviors  is  parallel  to  that  for  the 
reinforced  ones.  This  generalization  is  primarily  to  behaviors  that 
are  different  in  form  from  the  reinforced  responses,  but  similar  to 
them  with  respect  to  their  being  simple  discrete  acts  performed  in 
nearly  identical  settings. 

2.  Even  when  all  reinforcement  is  withdrawn  for  imitating  the 
responses  that  the  adult  continues  to  make  (extinction  conditions), 
the  child's  performance  of  these  responses  tends  to  decline  slowly 

or  to  continue.   When  the  adult  no  longer  displays  the  behaviors, 
children  tend  abruptly  to  cease  performing  these  responses.  This, 
too,  can  be  construed  as  imitation.   For  some  children  it  is  necessary 
to  relieve  them  of  the  initial  request  to  imitate  before  their  imita- 
tion ceases.   Imitative  responding  produced  by  these  experimental 
procedures  often  continues  even  though  the  child  expresses  dislike 
of  or  boredom  with  the  particular  responses. 

3.  For  preschool  children  who,  it  is  assumed,  have  experienced 
relatively  high  frequencies  of  positive  social  reinforcement  (some, 

at  least,  for  imitative  responding)  from  their  parents  and  teachers, 
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reinforcement  for  imitation  by  a  particular  new  adult  (E)  is  not 
a  necessary  condition  for  the  development  of  imitation  of  that 
adult  (design  2). 

4.  These  children  do  not  require  high  nurturance  from  the 
adult  experimenter  in  order  to  perform  responses  imitative  of  her. 

5.  That  the  "Nurturance"  condition  has  some  modifying  effect 
in  maintaining  imitative  learning  is  evident,  however.  There  are 
differences  relating  to  high  and  low  nurturant  relationships  in  the 
frequencies  of  delayed  imitative  responding,  and  when  responses  are 
not  exact  reproductions  of  the  adult  behaviors  but  accomplish  the 
same  purpose  as  the  adult's  modeled  behavior.   In  these  instances 
there  is  more  imitation  from  children  with  high  nurturant  models. 

Nurturance,  it  is  hypothesized,  may  have  a  more  powerful  effect 
on  the  learning  of  specific  imitative  responses  when  the  predominant 
background  of  the  child,  at  home  and  in  school,  is  one  in  which  there 
is  a  general  low  level  of  positive  reinforcement. 

Scientific  Significance J   Although  some  of  the  basic  processes  that  account 
for  the  development  of  imitation  have  been  identified  in  research, 
many  questions  remain,  such  as  those  involving  the  conditions  that 
govern  the  extent  of  imitating,  the  selection  of  behaviors  and  models 
that  are  imitated  or  that  are  rejected,  and  the  unlearning  of  imita- 
tive behavior.  These  questions  are  relevant  to  the  development  of  a 
more  nearly  complete  theory  of  imitation.   Answers  are  directly 
applicable  to  problems  of  understanding  and  modifying  socialization 
and  educational  experiences  of  children. 

Proposed  Course  of  Project:  The  preparation  of  reports  of  several  parts  of 
these  studies  is  underway.  Also,  there  is  continuing  experimentation 
involving  questions  growing  out  of  preceding  phases  of  the  research. 

Honors  and  Awards:   None 

Publications: 

Zahn,  C.  J.  and  Yarrow,  M.  R. :   Conditions  influencing  imitative 
performance.   To  be  published  in  the  Proceedings  of  the  Annual 
Meetings  of  the  American  Psychological  Association,  San  Francisco, 
1968. 
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Serial  No.  M-S-S-12 


1.  Socio-environmental  Studies 

2.  Section  on  Social  Structure 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Developmental  Study  of  the  Self-image 

Previous  Serial  Number:   Same 

Principal  Investigators:   Morris  Rosenberg  and  Roberta  G,  Simmons 

Other  Investigators:  None 

Cooperating  Units:   None 

Man  Years 

Total :  5 
Professional:  2 
Other:         3 

Project  Description: 

Objectives:  The  study  will  center  on  the  following  topics:  conceptions 

of  the  self  in  the  present  and  in  the  future;  the  change  and  develop- 
ment of  self-values;  the  chemging  self-picture  that  the  individual 
desires  to  project  toward  the  world;  emergence  of  self -awareness  and 
self -consciousness;  changes  in  the  degree  of  preoccupation  with  the 
self;  the  emerging  clarification  of  the  distinction  between  the 
committed  and  the  idealized  images;  the  content  of  the  present, 
committed,  and  idealized  images;  development  of  the  superego,  with  a 
focus  on  the  content  of  moral  judgments  about  the  self;  changing 
sensitivity  to  external  evaluation;  development  of  ego-extensions; 
stability  of  the  self-image  at  different  stages;  and  other  aspects  of 
the  self-image. 

Methods  Employed:   Intensive  interviews  and  structured  questionnaires. 

Major  Findings:  None.  The  interview  schedule  has  now  undergone  nine 

pre-tests  and  revisions,  and  the  final  data  collection  is  in  process. 
Pre-tests  have  been  conducted  with  children  from  Green  Acres  School, 
Town  and  Country  Day  Camp,  Unitarian  Church,  YMCA,  Eastgate  Recreational 
Center,  McCormick  Elementary  School,  and  Langley  Park  Elementary 
School.  The  final  pre-test,  conducted  with  45  children  from  Prince 
Georges  County,  proved  to  be  of  immense  value.   The  empirical  data 
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enabled  us  to  condense  a  36-item  anxiety  measure  to  13  items;  to 
evaluate  11  Guttman  scales,  deleting  items  showing  a  large  propor- 
tion of  error;  to  delete  items  with  exesssive  non-responses;  to 
delete  items  whose  marginal  distributions  showed  almost  no  variation; 
to  further  modify  items  in  the  interest  of  clarity;  to  simplify  and 
clarify  interviewer  directions;  and  to  check  on  possible  teacher 
bias.   (Children's  responses  to  teacher  and  to  NIMH  interviewers  were 
compared;  of  949  comparisons,  only  42,  or  4.4  per  cent,  were  signifi- 
cantly different.)   In  addition,  a  check  of  11  item.s  over  a  span  of 
two  interviews  showed  a  high  level  of  reliability.  One  of  the  major 
contributions  of  the  pre-test  was  to  alert  us  to  a  wide  range  of 
problems  involved  in  the  mechanics  of  study  administration,  an  exper- 
ience which  has  enabled  us  to  avoid  a  number  of  pitfalls  in  the  final 
study. 

The  population  selected  is  the  third  to  twelfth  grade  public 
school  pupils  in  the  Baltimore  Urbanized  Area,  as  defined  by  the  1960 
Census.   A  sample  of  2800  pupils,  drawn  from  40  schools  is  involved. 

The  Board  of  Superintendents  of  the  Baltimore  City  Public 
Schools  has  approved  the  project.   Within  Baltimore  City,  a  stratified 
sample  of  26  schools  has  been  selected  and  70  children  within  each 
school  have  been  chosen  by  random  procedures.  This  method  enables 
us  to  obtain  a  probability  sample  which  is  representative  of  the 
public  school  population  of  the  designated  area  within  the  limits  of 
statistical  chance.   We  are  now  engaged  in  diverse  arrangements  for 
data  collection. 

Scientific  Significance :  Problems  of  the  self-image  are  often  implicated 

in  neuroses.  Increased  understanding  of  the  stages  of  development  of 
the  self-image,  in  its  varied  aspects  and  dimensions,  may  improve  the 
ability  to  deal  with  self-image  pathology  among  children  and  adults. 

Proposed  Course  of  Project:   If  all  goes  according  to  plan,  the  bulk  of  the 
raw  data  should  be  collected  before  the  summer  of  1968.   All  of  the 
summer  and  part  of  the  fall  will  be  devoted  to  coding  the  interview 
schedules  and  preparing  them  for  computer  processing.   Data  analysis 
and  the  preparation  of  scientific  reports  will  follow. 

Honors  and  Awards :   None 

Publications:   None 
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Serial  No.  M-S-P(C)-23 

1.  Socio-environmental  Studies 

2.  Personality  and  Environment 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:  Cultural  and  Psychodynamic  Factors  in  the  Occurrence  and 
Treatment  of  Psychiatric  Illnesses  in  Japan,  Taiwan,  and 
the  United  States 

Previous  Serial  Number:   Same 

Principal  Investigator:   William  Caudill 

Other  Investigators:   Carmi  Schooler,  Hsien  Rin 

Cooperating  Units:   Department  of  Psychiatry,  National  Taiwan  University, 
Taipei,  Taiwan 

Man  Years 

Total:  1 

Professional:   1/4 
Other:        3/4 

Project  Description: 

Objectives:   (1)   To  identify  and  describe  the  types  and  sjnmptom  patterns 
of  psychiatric  illnesses  in  Japan,  and  to  identify  and  describe  the 
types  of  treatment  used  for  these  illnesses.   (2)   To  determine  the 
relationship  of  these  types  of  illnesses  and  types  of  treatment  to 
social,  cultural,  and  psychological  variables  in  Japanese  culture. 
(3)   To  compare  the  results  obtained  with  similar  data  from  other 
cultures,  particularly  from  Taiwan  and  the  United  States. 

Methods  Employed:   Methods  have  been  described  in  detail  in  previous  annual 
reports .  Currently  we  are  working  with  two  bodies  of  data  obtained 
by  use  of  the  same  detailed  schedule  in  interviews  with  patients  and 
their  families:   (1)  all  admissions  to  five  psychiatric  hospitals 
in  Tokyo  during  a  twelve-month  period  in  1963-64  for  a  total  of  approx- 
imately 1,000  patients;  (2)  all  admissions  to  three  psychiatric 
hospitals  in  Taipei  during  a  two-year  period,  1967-68,  for  an  estimated 
total  of  approximately  1,200  patients.  These  data  are  now  being  coded, 
and  then  will  be  examined  by  means  of  a  factor  analysis  of  symptoms 
to  determine  meaningful  patterns.  These  symptom  patterns  will  then  be 
analyzed  in  terms  of  a  set  of  independent  variables  that  have  been 
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shown  to  be  important  in  previous  work  with  similar  data.   These 
independent  variables  are  sex,  age,  sibling  position,  marital  status, 
education,  occupation,  and  social  class. 

Major  Findings:   Findings  to  date  have  been  discussed  in  previous  annual 
reports .  This  year  we  have  no  new  findings  to  report  as  the  data 
currently  being  used  are  in  preparation  for  analysis. 

Scientific  Significance;   These  studies  should  help  to  determine  the  extent 
and  nature  of  cultural  influences  on  types  of  psychiatric  illnesses 
and  their  treatment.  On  a  descriptive  level,  this  involves  identifica- 
tion of  patterns  of  symptoms  and  preferred  modes  of  care  that  are 
characteristic  for  a  particular  culture.  On  a  more  conceptual  level, 
this  study  should  provide  information  on  the  effect  of  different 
cultural  settings  and  social  structures  on  the  development  of  person- 
ality and  its  aberrations. 

Proposed  Course  of  Project;  The  coding  of  data  will  be  finished,  and  a 
series  of  analyses  carried  out  both  within  and  between  comparable 
groups  of  patients  in  Japan,  Taiwan,  and  the  United  States. 

Honors  and  Awards;   None 

Publications: 

Croog,  S.  H.,  Caudill,  W.,  and  Blumen,  J.  L.:   Value  orientations, 
religious  identity,  and  career  decisions  of  nursing  students  in 
Japan.  Nursing  Research,  17,  March-April,  1968,  161-166. 
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Serial  No.  M-S-P(C)-27 

1.  Socio-environmental  Studies 

2.  Personality  and  Environment 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:  Maternal  Care  and  Child  Behavior  Within  the  Structure  of 
the  Family  in  Japan 

Previous  Serial  Number:   Same 

Principal  Investigator:  William  Caudill 

Other  Investigators:  Helen  Weinstein 

Cooperating  Units:   None 

Man  Years 


Total: 

2 

Professional: 

1  1/2 

Other: 

1/2 

Project  Description: 

Objectives:   (1)   To  identify  and  describe  patterns  of  maternal  care  and 

child  behavior  in  Japanese  families.   (2)  To  determine  the  relation- 
ship of  these  patterns  to  personality  development,  psychopathology, 
and  the  general  social  structure  and  social  dynamics  of  Japanese 
life.   (3)   To  compare  the  results  obtained  with  similar  data  from 
other  cultures,  particularly  the  United  States. 

Methods  Employed;  This  project  has  a  number  of  distinct  parts,  each  employ- 
ing its  ovm  methods.  The  basic  design  of  the  study  has  been  described 
in  previous  reports.  Briefly,  this  is  an  observational  study  of 
mothers  and  children  in  their  homes  in  Japan  and  the  United  States. 
(1)   In  1961-62,  30  Japanese  and  30  American  middle-class  mother- 
infant  pairs  were  selected  for  observation.  The  infants  were 
first-born,  normal  babies,  and  were  three-to-four  months  of  age  at 
the  time  of  observation.  Observations  were  carried  out  on  two  days 
by  a  time- samp ling  technique  devised  by  Rheingold  and  resulted  in  800 
observations  on  each  case  over  a  series  of  variables  measuring  the 
behavior  of  mother  and  infant.   (2)  The  first  20  Japanese  and  the 
first  20  American  cases  were  selected  for  follow-up  study,  and 
observations  in  the  home  at  a  time  when  the  child  was  2  1/2  years  old 
have  been  completed.  These  same  children  will  be  seen  for  a  third. 
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and  final,  time  when  they  reach  6  years  of  age.   The  20  Japanese 
children  were  observed  for  this  final  time  during  1967;  the  20 
American  children  will  be  observed  for  the  final  time  during  1968-70. 
(3)   General  data  on  child  rearing  was  gathered  in  1961-62  from  a 
larger  sample  of  300  Japanese  mothers  having  young  children. 

Major  Findings;   As  much  work  remains  to  be  done,  final  conclusions  are 
premature,  but  some  major  dimensions  in  the  data  are  clear.  The 
following  findings  are  from  the  comparison  of  the  intensive  observa- 
tion of  infants  in  the  two  cultures  at  three-to-four  months  of  age. 
As  yet  we  do  not  have  findings  from  the  data  on  the  same  children 
at  2  1/2  or  at  6  years  of  age. 

(1)  There  is  an  area  of  basic  similarity  for  the  infant  and 
caretaker  in  both  cultures  centered  around  the  infant's  needs  for 
sleep,  food,  and  clothing,  and  the  mother's  caring  for  these  needs. 
Beyond  this,  however,  and  in  line  with  our  predictions,  the  greatest 
contrasts  for  both  the  infant  and  the  mother  are  between  the  two 
cultures.  The  American  baby  is  more  alone,  is  more  active  in  the 
manipulation  of  his  body  and  in  the  use  of  objects,  and  is  higher  in 
vocalization.  When  the  American  mother  is  with  her  baby,  however, 
she  interacts  and  chats  with  him  more,  and  seems  to  encourage  him 
toward  response  and  activity.  The  Japanese  baby  is  less  alone,  and 
is  both  physically  and  vocally  more  quiet.  The  Japanese  mother  rocks 
and  lulls  her  baby  more.  Her  actions  seem  directed  to  soothing  and 
quieting  the  baby  rather  than  encouraging  response  and  activity. 
These  differences  between  the  cultures  do  not  occur  as  isolated 
characteristics  of  behavior,  but  rather  are  interwoven  in  such  a  way 
that  the  general  patterning  of  behavior  is  different  in  the  two 
cultures  even  at  such  an  early  age  as  three- to- four  months  for  the 
infant . 

(2)  During  the  past  year  we  have  made  an  extensive  further 
analysis  of  the  data  gathered  when  the  infants  were  three- to- four 
months  of  age.  This  further  analysis  has  been  carried  out  using  a 
computer  program  for  multivariant  analysis  of  variance.  In  this 
analysis  the  dependent  variables  are  the  categories  of  behavior  for 
caretaker  and  infant,  and  the  independent  variables  are  culture 
(Japanese  or  American),  occupation  of  father  (salaried  employee  or 
small  independent  business  owner),  and  sex  of  infant.  The  results 
show  that  culture  is  by  far  the  most  important  variable,  and  accounts 
for  the  greatest  amount  of  variance  along  the  lines  indicated  in  the 
preceding  paragraph.  The  other  two  independent  variables  account  for 
only  small  amounts  of  the  variance,  although  occupation  of  father 
makes  some  difference  in  the  Japanese  data  but  not  in  the  American 
data. 

(3)  Also  during  the  past  year,  we  completed  the  observations  on 
the  20  Japanese  children  at  6  years  of  age.  Because  this  was  the  third 
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time  we  had  worked  with  these  same  children,  we  were  able  to  look  at 
them  in  the  light  of  their  development  over  the  first  six  years  of 
life.  We  had  the  strong  impression  that  there  was  great  continuity 
in  the  lives  of  most  of  these  children,  with  a  remarkable  persistence 
of  emotional  and  interpersonal  patterns  that  we  had  earlier  observed 
in  infancy  and  at  2  1/2  years  of  age.  These  impressions  will  be 
tested  as  analysis  of  the  data  proceeds. 

(4)   Further  checks  on  observer  reliability  were  carried  out  in 
homes  using  additional  American  children--4  children  at  2  1/2  years 
of  age,  and  4  children  at  6  years  of  age. 

Scientific  Significance;   This  research  should  help  to  provide  precise 

measures  of  maternal  care  and  of  infant  and  child  behavior  in  several 
cultures.   It  should  also  help  in  determining  how  soon,  and  in  what 
ways,  essentially  biological  activities  of  the  infant  (sleeping, 
touching,  looking,  crying)  are  influenced  by  cultural  pressures 
mediated  mainly  through  the  mother  or  other  major  caretaker.  As  the 
study  progresses,  it  should  contribute  to  understanding  of  personality 
formation,  value  orientations,  and  family  dynamics  in  different 
cultures,  and  thus  aid  in  the  further  definition  of  what  are  "normal" 
and  "abnormal"  processes  in  human  social  and  psychological  development. 

Proposed  Course  of  Project;   (1)   Further  analysis  of  the  data  from  infancy 
will  be  carried  out,  dividing  the  data  into  "episodes  of  behavior" 
rather  than  working  with  totals  derived  from  individual  observations 
which  has  been  the  approach  used  to  date. 

(2)  As  complete  data  becomes  available  on  both  Japanese  and 
American  children  at  the  three  age  levels  (infancy,  2  1/2  years,  and 
6  years) ,  we  will  make  a  series  of  inter-  and  intra- cultural 
comparisons  on  the  same  children  over  time. 

Honors  and  Awards;   None 

Publications:   None 


455 


Serial  No.  M-S-P(C)-34 


1.  Socio-environraental  Studies 

2.  Personality  and  Environment 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Arousal  and  Performance  in  Schizophrenics  as  a  Function 

of  Cooperation 

Previous  Serial  Number:   Same 

Principal  Investigators:   Carmi  Schooler  and  Theodore  Zahn 

Other  Investigators:   None 

Cooperating  Units:   Saint  Elizabeths  Hospital 

Mem  Years 

Total:  1/6 
Professional:  1/6 
Other:        -  - 

Project  Description 

Described  in  full  by  Laboratory  of  Psychology,  Project  Serial 
No.  M-P-C(C)-34. 
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Serial  No.   M-S-P(C)-36 

1.  Socio-environmental  Studies 

2.  Personality  and  Environment 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Concomitants  of  Perceptual  Differences  Among  Schizophrenics 

Previous  Serial  Number:  None 

Principal  Investigator:   Carmi  Schooler 

Other  Investigators:   Julian  Silverman  and  Frances  Prestianni 

Cooperating  Units:   Adult  Psychiatry  Branch,  NIMH  and  Saint  Elizabeths 
Hospital 

Man  Years 

Total:  1  1/3 
Professional:  1/3 
Other:        1 

Project  Description 

Objectives:   To  replicate  and  extend  previous  studies  reporting  differences 
in  perceptual  style  among  various  subgroups  of  schizophrenics.   Such 
studies  indicate  that,  compared  to  other  schizophrenics,  paranoid 
schizophrenics  show:  (1)  underestimation  of  the  size  of  visual  stimuli; 
(2)  overestimation  of  figural  after  effects;  (3)  lesser  susceptibility 
to  the  Titchner  circle  illusion;  (4)  greater  field  independence  in  the 
Witkin  Rod  and  Frame  test;  and  (5)  narrower  width  of  conceptual  cate- 
gories. The  extension  involved  in  the  present  study  consists  of  the 
addition  of  two  other  related  perceptual  phenomena,  the  Muller-Lyer 
Illusion  and  the  Two-Flash  Threshold  and  the  examination  of  the 
possible  contaminating  effects  and  alternative  explanations  presented 
by  such  variables  as:  (1)  level  of  present  intellectual  functioning; 
(2)  level  of  pre-morbid  adjustment;  (3)  social  class  of  origin;  (4) 
length  of  hospitalization;  and  (5)  other  patterns  of  symptomatology. 

Methods  Employed: .  The  above  perceptual  tasks  were  given  to  45  chronic  and 
15  acute  male  schizophrenic  patients,  who  were  also  rated  with  the 
Lorr  Inpatient  Multidimensional  Psychiatric  Scale  and  with  various 
scales  measuring  social  behavior  and  symptomatology  on  the  ward.  The 
subjects  were  also  given  several  relevant  sub-tests  of  the  Wechsler 
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Adult  Intelligence  Scale  and  a  test  measuring  the  preferred  widths 
of  categories  used  in  estimating  various  phenomena. 

Major  Findings:   In  the  analysis  the  tridimensional  model  implied  by  the 

earlier  studies  was  examined  and  other  potentially  relevant  procedures 
included  and  the  resultant  relationships  delineated  and  tested 
through  multivariate  statistical  techniques.   Factor  analysis 
supported  the  existence  of  the  three  dimensions  of  the  original 
model--Stimulus  Intensity  Control,  Scanning  Control  and  Field  Articu- 
lation. Through  Cluster  Analysis  there  emerged  groups  of  subjects 
whose  differing  perceptual  styles  paralleled  the  previously  reported 
pattern  of  differences  between  paranoid  and  nonparanoid  schizo- 
phrenics. Other  results,  however,  made  several  major  qualifications 
of  the  original  theory  necessary:   1)  perceptual  inefficiency  and 
anchoring  emerge  as  additional  meaningful  dimensions  of  perceptual 
functioning;  2)  behavioral  guardedness  replaces  coherent  paranoid 
delusions  as  a  significant  correlate  of  scanning;  and  3)  stimulus 
augmentation  is  related  to  strong  internal  affect  only  among  acute 
patients,  the  relationship  is  reversed. 

Scientific  Significance:   Once  certain  fairly  major  qualifications  are 

made,  the  results  of  the  present  study  can  be  seen  as  supporting  the 
original  tridimensional  model  of  perceptual  functioning  as  it  applies 
to  hospitalized  schizophrenics.  One  major  qualification  is  an 
increase  in  the  number  of  underlying  dimensions;  perceptual  inefficiency 
and  anchoring  emerge  as  meaningful  factors  in  addition  to  the  three 
previously  delineated  ones--stimulus  augmentation  (stimulus  intensity 
control),  scanning  (scanning  control),  and  stimulus  dependence  (field 
articulation).   Other  modifications  of  the  earlier  theory  made 
necessary  by  our  findings  are  in  the  description  of  the  interrela- 
tionships among  certain  of  the  personality  and  perceptual  style 
variables.   Behavioral  guardedness  replaces  coherent  paranoid  delusions 
as  a  significant  correlate  of  scanning.   Stimulus  augmentation  and 
broad  category  width  estimations  are  positively  related  to  a  high 
degree  of  internal  affect  only  among  acute  patients.   Among  chronic 
patients  the  relationship  is  in  the  opposite  direction. 

Although  these  qualifications  are  substantial,  and  further 
research  will  probably  result  in  even  further  modifications,  the 
multidimensional  description  of  perceptual  functioning  presented  here 
has  partially  withstood  the  test  of  rigorous  replication  and  certainly 
provides  as  promising  a  way  of  meaningfully  accounting  for  the  variance 
among  schizophrenics  as  is  now  available. 

Proposed  Course  of  Project:   A  report  has  been  prepared  for  publication  in 
a  scientific  journal. 

Honors  and  Awards:   None 

Publications:   None 

460 


Serial  No.  M-0D-CI-SW-6(c) 

1.  Office  of  Director 

2.  Section  on  Social  Work 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:  Suicide:  Clues  from  Interpersonal  Comunlcatlon 
Previous  Serial  Number:  CC-21 

Principal  Investigator:  Dr.  Jan  Fawcett 

Melltta  J.  Leff 

Dr.  William  Bunney 
Other  Investigators:  None 

Cooperating  Units:  Depression  Project,  NIMH 

Man  Yaars: 

Total:  40  hours 
Professional:  30  hours 
Other:  10  hours 

Project  Description: 

Objectives;  This  study  suggests  that  Increased  attention  to  Interpersonal 
behavior  may  provide  a  basis  for  more  accurate  recognition  andmore  successful 
long  term  treatment  of  the  high  risk  suicidal  patient. 

Methods  employed:  Data  was  obtained  from  records  of  30  patients  hospitalized 
on  the  Depression  Project,  who  raised  concern  of  suicidal  risk  on  admission. 
The  study  was  based  on  data  describing  the  patient's  interpersonal  behavior 
prior  to  hospitalization,  obtained  from  records  of  social  work  Interviews 
with  the  patient's  spouse,  of  joint  Interviews  conducted  with  patient  and 
spouse  together,  as  well  as  data  concerning  the  patient's  interpersonal 
behavior  during  treatment. 

Major  findings:  Four  aspects  of  Interpersonal  functioning  were  defined  as 
associated  with  a  high  risk  group  as  opposed  to  patients  who  showed  a  lower 
degree  of  suicidal  risk:  1)  Interpersonal  Incapacity;  2)  Marital  Isolation; 
3)  Help  Negation;  4)  Distorted  Communication  of  Dependency  Wishes. 

This  paper  will  be  presented  to  the  annual  meeting  of  The  American  Psychiatric 
Association  in  Boston,  Massachusetts  in  May  1968.  It  is  also  being  revised 
for  publication. 
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Serial  No.  M-0D-CI-SW-7(c) 

1.  Office  of  Director 

2.  Section  on  Social  Work 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:  An  Analysis  of  Environmental  Factors  During  the  Onset  of 
Severe  Depression 

Previous  Serial  Number:   CC-21 

Principal  Investigator:   Dr.  William  Bunney 

Melltta  J.  Leff 
Mr.  John  Roatch 

Cooperating  Units:  Depression  Project,  NIMH 

Man  Years: 

Total:  525  hours 
Professional:  500  hours 
Other:  25  hours 

Project  Description: 

Objectives;  The  study  concerns  Itself  with  the  meaning  of  precipitating 
factors  In  a  depressive  episode.  It  challenges  the  concept  of  "endogenous" 
depressions  In  Its  analysis  of  precipitating  situations,  their  time  sequence, 
and  their  relationship  to  the  Interpersonal  matrix  of  a  given  patient. 

Methods  employed: 

The  records  of  40  patients,  consecutively  admitted  to  the  Depression  Project 
have  been  studied  and  analyzed. 

Major  Findings:  Data  collection  and  analysis  have  been  completed  and  a  first 
draft  of  the  paper  Is  currently  under  revision. 
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Serial  No.  M-0D-CI-SW-8(c) 

1.  Office  of  the  Director 

2.  Section  on  Social  Work 

3.  Bethesda,  Maryland 


PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:  Perception  of  Roles,  Closeness  Patterns  and  Capacities  by 
Members  of  Families  in  Normal  and  Other  Categories 

Previous  Serial  Number:   Same 

Principal  Investigator:  Carol  Hoover 

Other  Investigators:  None 

Cooperating  Units:  Families  of  Schizophrenics:  Personality  Patterns  Through 

the  Generations.  (M-AP(C)-15-7) 
Principal  Investigators:  Juliana  D.  Franz,  M.D.,  Carol  Hoover,  MSSW 

A  Study  of  the  Separation  Process  in  Adolescents  and 
their  Families.  (M-AP(C)-15-2)  Helm  Stierlln,  M.D.-Ph.D. 

Short-Term  Studies  of  Families.  (M-AP(C)-15-4) 
Juliana  D.  Franz,  M.D. 

M£ui  Years: 

Total:  125  hours 

Professional:  75  hours 

Other:  50  hours  (Transcribing  taped  Interviews) 

Project  Description: 

Objectives:  To  evaluate  (1)  Possible  differences  in  acknowledged  roles, 
closeness,  and  expectations  of  one  another,  in  normal  families  as  compared  to 
families  containing  at  least  one  neurotic  or  schizophrenic  member;  (2)  Any 
variation  between  families  of  these  diagnostic  categories  in  the  degree  of 
explicit  awareness  or  ability  to  present  clearly  the  different  perceptions; 
(3)  Comparative  impressions  by  the  Investigator  of  unacknowledged  social  re- 
lationships and  mutual  expectations  within  families  of  these  types  based  on 
clinical  observation  and  history  material;  and  (4)  Degree  of  sibling  vari- 
ation In  functioning  within  families  of  the  different  categories. 

Methods  employed: 

1.  An  interview  with  both  parents,  during  which  they  are  asked  questions 

about  themselves  and  all  members  of  the  immediate  family  group  regardless 
of  age. 

465 


2.  A  brief  interview  with  adolescent  or  older  siblings,  during  which  the 
same  questions,  where  applicable,  are  asked  of  them. 

3.  Each  parent  Is  asked  to  prepare  a  social  history  Form  R  (In  standard 
use  on  the  Family  Studies  and  the  Adolescent  Projects)  to  facilitate 
possible  more  limited  comparisons  with  families  on  these  projects  at 
some  future  date.   In  addition,  parents  are  asked  to  assess  the  health 
of  each  of  their  children  on  a  separate  but  similar  form. 

4.  .  Summary  evaluation  of  each  family  Is  prepared  after  a  careful  review  of 

transcribed  Inteirvlews  and  other  material  to  form  the  basis  for  further 
study. 

Major  Findings;   Interviews  for  the  Initial  series  have  been  completed.  A 
preliminary  evaluation  of  material  on  closeness  patterns  is  beginning,  and 
will  proceed  as  the  remaining  Interviews  are  transcribed.  An  effort  will  be 
made  to  compare  families  in  the  different  classifications  on  the  dimension 
of  closeness  preference  by  offspring  for  a  single  family  member  (mother, 
father,  sibling),  as  distinct  from  instances  where  there  is  no  clear  desig- 
nation of  preference  for  any  one  person.   The  index  patient  will  also  be 
contrasted  to  siblings  in  the  schizophrenic  and  neurotic  categories. 
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Serial  No.  M-0D-CI-SW-9(c) 

1.  Office  of  the  Director 

2.  Section  on  Social  Work 

3.  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:  Follow-up  Study  of  thirty-seven  families  discharged  from 

the  project  related  to  the  study  and  treatment  of  disturbed 
adolescents  and  their  families 

Previous  Serial  Nunber:  None 

Principal  Investigator:  Carmen  Amoros-Cabrera 

Dr.  Roger  Shapiro 

Other  Investigators:  None 

Cooperating  Units:  Personality  Development  Section  and  Nursing  Unit  3  West 

Man  Hours: 

Total:  400  hours 
Professional:  300  hours 
Other:  100  hours 

Objectives:  1)  To  obtain  information  about  present  state  of  adolescent  and 
family  in  terms  of:  (a)  problems  that  motivated  admission  to  the  project; 
(b)  how  does  each  member  of  the  family  group  perceive  the  effect  of  therapy 
in  relation  to  whatever  changes  may  have  taken  place. 

Methods  employed: 

Through  interviews  with  the  various  members  of  the  family,  isolate  and 
identify  factors  related  to  the  total  therapeutic  experience  such  as  impact 
of  hospitalization,  ward  milieu,  family  therapy,  couple  therapy  and 
individual  therapy,  and  the  outcome  as  felt  by  the  adolescent  patient  and  his 
family.   Such  outcomes  will  be  evaluated  on  the  basis  of  a  number  of  cate- 
gories which  are  in  the  process  of  being  established. 

Major  findings:   The  project  is  particularly  interested  in  learning  about  how 
the  therapeutic  plan  applied  may  have  contributed  towards  clarification  of 
index  patient's  identity  and  to  what  extent  parental  delineations  of 
adolescent  have  been  understood  and  modified.  This  follow-up  study  will 
hopefully  be  useful  in  obtaining  additional  material  related  to  factors  that 
may  possibly  have  contributed  towards  the  precipitation  of  serious  adjust- 
ment problems  during  adolescence. 
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Serial  No.  M-OD-CI-SW-lO(c) 

1.  Office  of  Director 

2.  Section  on  Social  Work 

3.  Bethesda,  Maryland 


PHS-NIMH 

individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:  Comparison  of  Schizophrenic  and  Normal  Families  From 
Follow-up  Home  Visit  Evaluations 

Previous  Serial  Number:  None 

Principal  Investigator:  Barbara  Splllman 

Other  Investigators:  None 

Cooperating  Units:  Section  on  Twin  &  Sibling  Study,  NIMH 

Man  Years: 

Total:  650  hours 
Professional:  600  hours 
Others:  50  hours 

Project  Description: 

Objectives;  The  follow-up  home  visits  serve  as  a  research  tool  for 
validating  some  impressions  and  Information  gained  during  the  Inpatient  twin 
study.  They  also  provide  a  rich  source  of  supplementary  data  beyond  the 
families  reports  about  themselves  and  our  observations  during  the  study. 
The  underlying  goal  Is  to  add  an  additional  dimension  to  the  twin  study, 
contributing  depth  and  scope  to  the  picture  of  family  Interaction  and  family 
history  gained  during  the  study  period. 

Methods  employed: 

The  social  worker  spends  from  three  to  five  days  In  the  home  community  of  the 
twin  families,  often  remaining  overnight  In  their  homes.  This  period  Is  spent 
with  the  family  and  In  interviewing  siblings,  relatives,  neighbors,  doctors, 
teachers,  etc.  The  nature  of  these  contacts  range  from  structured  Interviews 
through  informal  contacts,  and  Include  tape  recorded  sessions  and  a  rating  of 
some  aspects  of  family  Interaction. 

Major  Findings:  Data  collection  and  analyses  continue,  and  the  first  draft 
of  a  paper  Is  near  completion. 
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Serial  No.  M  -  LGCB  16 

1.  Laboratory  of  General  and 
Comparative  Biochemistry 

2.  Section  on  Proteins 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Amino  Acid  tRNA  Synthetases.   Their  Role  In 
Protein  Synthesis,  and  Interaction  With  tRNA 

Previous  Serial  Number:   Same 

Principal  Investigator:   G,  L.  Cantoni 

Other  Investigators:   H.  G.  Bluestein,  C,  Allende,  J,  E.  Allende 

Cooperating  Units:   Laboratory  of  Biochemical  Genetics,  NHI 

Man  Years 

Total:  2-1/4 
Professional:  1-3/4 
Other:         1/2 

Project  Description: 

Objectives;   Isolation  and  characterization  of  aminoacyl 
tRNA  synthetase  adenylate  complex  and  the  utilization  of 
this  complex  in  the  study  of  the  interaction  between  tRNA 
and  its  specific  activating  enzyme  (synthetase). 

Methods  Employed:   Aminoacyl-tRNA  synthetase  enzjnmes  catalyze 
the  following  reactions : 

1.  ENZ  +  ATP  +  AA  ♦*  ENZ  -  AMP  -  AA  +  PPi 

2.  ENZ  -  AMP  -  AA  +  tRNA  ^  AA  -  tRNA  +  AMP  +  ENZ 

The  enz3rme-adenylate  complex  formed  in  Step  1  is 
isolated  by  gel  filtration  with  radioactive  substrates 
(Cl4_aniino  acid,  H^-ATP)  used  for  quantitation.   The  isolated 
complex  can  be  used  to  study  Step  2  of  the  reaction  independ- 
ently of  the  overall  reaction.   The  question  of  a  different 
cofactor  requirement  for  each  step  of  the  reaction  is  readily 
studied  using  the  isolated  enzyme  complex. 
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Serial  No.  M  -  LGCB  16,  page  2 
Major  Findings: 

1.  The  serine  tRNA  synthetase  seryladenylate  complex 
exhibits  a  1:1:1  molar  ratio  of  serine: AMP: enzjnne  indicating 
one  amino  acid  binding  site  per  enzyme  molecule, 

2.  Ther  is  a  differential  cofactor  requirement  in  the 
two  steps  of  the  overall  reaction,   Magnesivim  ion  is  required 
for  Step  1  (the  activation  step).   Other  divalent  cations 
could  not  replace  Mg"^"*"  in  this  step.   There  was  a  divalent 
cation  requirement  for  Step  2  (the  transfer  step)  with  Ca"*"*", 
Mg++  and  Mn++  being  most  effective.   Spermidine  could  replace 
the  metal  ions  in  the  transfer  step  but  could  not  replace 
Mg"*"*"  in  the  activation  step.   Spermidine  is  known  to  alter 
the  steric  configuration  of  nucleic  acids  and  has  not  been 
seen  to  affect  enzyme  action.   Therefore,  it  seems  that  the 
metal  ion  cofactor  in  the  transfer  step  is  required  to  cause 
a  conformational  change  in  the  tRNA  that  will  make  it 
recognizable  to  the  enzyme. 

3.  Incubation  of  the  enzyme  adenylate  complex  with  its 
specific  tRNA,  even  at  low  levels  of  tRNA  where  no  appreciable 
transfer  occurs,  will  cause  the  complex  to  dissociate.  Specific 
tRNA  with  the  terminal  adenosine  removed  to  prevent  amino 

acid  acceptance  produces  a  similar  effect  on  the  complex. 

Scientific  Significance:   The  activation  of  amino  acids  onto 
transfer  RNA  is  a  key  step  in  protein  biosynthesis.   These 
studies  have  and  should  continue  to  provide  information  about 
this  complex  two-step  reaction. 

In  addition,  this  system,  using  purified  enzyme  and 
substrate,  is  a  useful  model  for  studying  enzjrme-substrate 
interactions  in  general,  and  more  specifically,  enzyme- 
nucleic  acid  interaction. 

Proposed  Course  of  Resea.rch;   These  studies  will  be  extended 
in  two  directions.   Studies  are  planned  to  attempt  to  demon- 
strate functional  subunits  in  the  structure  of  the  synthetase 
enzymes.   The  ability  of  the  specific  tRNA  to  cause  complex 
dissociation  will  be  used  to  study  the  factors  that  affect 
enzyme  recognition  of  tRNA,   These  studies  should  contribute 
to  the  Laboratory's  long-range  program  on  the  structure  and 
function  of  tRNA. 

Honors  and  Awards:   None 

Publications:   None 
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Serial  No.  M  -  LGCB  18 

1,  Laboratory  of  General  and 
Comparative  Biochemistry 

2,  Section  on  Proteins 

3,  Bethesda,  Maryland 

PHS-NIMH 

Individual  Project  Report 

July  1,  1967  through  June  30,  1968 

Project  Title:   Studies  on  the  Structure  and  Function  of  Thetin- 
Homocysteine  Methylpherase 

Previous  Serial  Nximber:   Same 

Principal  Investigator:   Werner  A,  Klee 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years 

Total:   1/4 
Professional:   1/4 
Other :  0 

Project  Description: 

Objectives:   To  gain  insight  into  the  structure,  conformation 
and  functional  properties  of  the  enzyme  thetin-homocysteine 
methylpherase  (THMPase). 

Methods  Employed:   The  primary  technique  used  in  this 
investigation  has  been  that  of  limited  proteolysis  as  a 
structural  and  functional  probe  (see  Project  35).   The 
changes  wrought  by  proteolysis  are  being  studied  by  means 
of  many  of  the  standard  techniques  of  enzymology  and  of 
protein  chemistry. 

Major  Findings:   Limited  proteolysis  of  THMPase  by  any  of 
a  number  of  proteolytic  enzymes,  results  in  the  production 
of  a  modified  enzyme  whose  properties  are  the  same  regardless 
of  the  nature  of  the  protease  used.   The  molecular  weight  of 
the  modified  enzyme  is  decreased  by  about  10%  from  that  of 
the  starting  material.   A  decrease  in  molecular  weight  of 
tnis  order  of  magnitude  may  be  inferred  also  from  the  amount 
of  trichloracetic  acid  soluble  peptide  material  which  is 
produced  in  the  proteolytic  process. 
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A  conformation  change  also  accompanies  limited  pro- 
teolysis as  shown  by  both  ultraviolet  absorption  and  optical 
rotatory  dispersion.   The  properties  of  the  modified  protein 
are  most  consistent  with  a  limited  structural  loosening  taking 
place  in  proteolysis.   The  conformational  changes  which 
accompany  limited  proteolysis  do  not,  however,  appreciably 
lower  the  helical  content  of  the  enzyme  which  appears  to      || 
amount  to  25%  of  the  amino  acid  residues  of  the  enzyme. 
These  observations  indicate  that  a  region  of  the  THMPase 
molecule  which  may  be  as  large  or  1/10  of  the  whole  is 
particularly  susceptible  to  attack  by  proteolytic  enzymes. 
Since  the  nature  of  the  proteolytic  process  is  independent 
of  the  side  chain  specificity  of  the  enzyme  used,  this 
region  must  be  characterized  by  particular  conformational 
properties  rather  than  compositional  ones. 

The  proteolytically  modified  enzyme  exhibits  marked 
changes  in  its  catalytic  specificity.   Further  investigation 
of  this  phenomenon  has  disclosed  that  the  functional  changes 
which  occur  are  the  result  of  changed  interaction  with 
S-methylmercaptoacetic  acid,  a  product  of  the  transmethylation 
reaction  catalyzed  by  this  enzjnne  when  dimethylantothetin  is 
the  methyl  donor.   The  native  enzyme  is  strongly  inhibited 
by  this  product  whereas  the  proteolytically  modified  THMPase 
is  not.   A  detailed  study  of  the  properties  of  the  native     | 
and  modified  enzyme  in  solutions  of  guanidine  hydrochloride 
has  been  carried  out.   The  two  materials  behave  in  a  very 
similar  manner  towards  this  denaturing  agent.   In  both  cases 
the  gross  structure  of  the  molecule  is  maintained  up  to 
concentrations  of  guanidine  hydrochloride  of  about  2M  when 
disassociation  to  subunits  take  place.   At  concentrations  of 
reagent  which  are  only  slightly  larger,  all  of  the  material 
is  converted  to  subunits  which  are  of  approximately  equal 
size  when  prepared  from  the  native  or  the  modified  enzyme. 
This  latter  fact  indicates  that  all  of  the  peptide  material 
which  is  removed  on  limited  proteolysis  comes  from  the  ends 
of  the  polypeptide  chain. 

Scientific  Significance;   THMPase  is  an  enzyme  whose  structure 
and  mechanism  of  action  are  of  interest  as  part  of  the  general 
and  important  problem  of  biological  transmethylation.   For 
this  reason,  the  enzyme  has  been  a  continuing  object  of  study 
in  this  laboratory.   It  is  becoming  increasingly  apparent,    J 
moreover,  that  many  of  the  properties  of  this  enzyme,  which 
at  first  appeared  unique,  are  shared  by  other,  functionally 
unrelated,  proteins.   Thus,  the  nature  of  both  the  structural 
and  functional  changes  on  the  proteolysis  of  THMPase  have  a 
bearing  also  on  a  number  of  other  enzymes  which  are  being 
studied  in  other  laboratories.   The  many  levels  of  structural 
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complexity  which  are  exhibited  by  THMPase  make  this  protein 
an  ideal  one  to  study  with  the  view  of  correlating  both  sub- 
molecular  structure  and  supramolecular  architecture  with 
biological  function. 

Proposed  Course  of  Research;   We  propose  to  continue  these 
studies  in  an  effort  to  define  more  precisely  the  structural 
alterations  which  are  associated  with  the  observed  specificity 
changes  of  THMPase  as  the  result  of  limited  proteolysis.   We 
hope  as  well  to  study  the  possible  relationship  of  subunit 
interactions  as  well  as  poljonerization  reactions  with  the 
proteolytic  processes.   Many  of  these  findings  are  currently 
being  prepared  for  publication. 

Honors  and  Awards :   None 

Publications:   None 
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1.  Laboratory  of  General  and 
Comparative  Biochemistry 

2.  Section  on  Proteins 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Determination  of  the  Base  Sequence  of  Serine 
tRNAs 

Previous  Serial  Number:   Same 

Principal  Investigator:   G.  L.  Cantoni 

Other  Investigators:   M.  Molinaro,  L.  B.  Sheiner,  H.  Maruyama, 

S,  Metafora,  A.  P.  Hays 

Cooperating  Units:   None 

Man  Years 

Total:  1-1/2 
Professional:  1-1/2 
Other :        0 

Project  Description: 

Objectives:   Knowledge  of  the  nucleotide  sequence  of  an  amino 
acid  specific  tRNA  is  a  necessary  prerequisite  to  understand- 
ing the  means  by  which  the  tRNA  performs  its  vital  intra- 
cellular role  in  protein  synthesis.   Comparison  of  the 
structures  of  tRNA's  from  different  organisms  each  specific 
for  the  same  amino  acid  will  further  aid  in  our  understanding 
of  the  mechanism  of  function  of  these  molecules. 

Methods  Employed:   Purified  tRNA^®^  is  cleaved  into  smaller 
fragments  by  the  action  of  specific  nucleases  and  these 
fragments  analyzed  by  further  enzymatic  degradation.  Work 
is  presently  being  undertaken  to  determine  the  sequence  of 
one  of  the  serine  specific  tRNA's  from  E,  coli  (see 
project  34), 

Major  Findings:   This  work  has  succeeded  in  providing  a 
confirmation  and  revision  of  the  sequence  for  serine  tRNA  „ 
from  yeast  proposed  by  Zachau,   Work  with  the  E.  coli  tRNA  ®^ 
has  not  yet  progressed  far  enough  to  draw  any  conclusions. 
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Scientific  Significance;   The  structure  of  tRNA,  as  dis- 
cussed  above  is  important  for  gaining  an  understanding  of 
its  mechanism  of  function  and  thereby  gaining  an  insight 
into  the  detailed  mechanism  of  cellular  protein  synthesis. 

Proposed  Course  of  Research;   Continuation  of  structural 
studies  on  E.  coli  tRNAS^ry 

Honors  and  Awards;   None 

Publications; 

Lebowitz,  P.,  Dohan,  F,  C,  Jr.,  Richards,  H.  H,,  Neelon, 
Fo  A.,  and  Cantoni,  G,  L. ;   Purification  of  serine-specif ic 
transfer  ribonucleic  acid  from  baker's  yeast.   J.  Biol.  Chem. 
242;  4523-4527,  Oct.  1967. 

Neelon,  F.  A.,  Molinar,  M. ,  Ishikura,  H. ,  Sheiner,  L.  B., 
and  Cantoni,  G.  L.:   Oligonucleotides  produced  by  digestion 
of  bakers'  yeast  serine  transfer  ribonucleic  acid  with 
specific  nucleases.   J.  Biol.  Chem.  242;  4515-4522,  Oct.  1967. 


478 


Serial  No.  M  -  LGCB  34 
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Comparative  Biochemistry 

2,  Section  on  Proteins 

3,  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Purification  of  Serine  Specific  tRNA  from  E.  coli 

Previous  Serial  Number:   Same 

Principal  Investigator:   G.  L,  Cantoni 

Other  Investigators:   L.  B.  Sheiner,  S.  Metafora,  A.  P.  Hays 

Cooperating  Units: 

Man  Years 

Total:        1-1/2 
Professional:  1 
Others :       1/2 

Project  Description: 

Objectives;   To  obtain  a  homogeneous  species  of  serine  tRNA 
from  E.  coli.   Such  a  preparation  is  a  prerequisite  to 
determining  the  nucleotide  sequence  of  this  tRNA. 

Methods  Employed:   Column  chromatography  of  average  E.  coli 
tRNA  Qcommercially  available)  in  two  systems:  benzoyTateH 
DEAE  cellulose  and  reverse  phase  ion  exchange  chromatography 
by  the  method  of  Kelmers  et^  al, 

Maj or  Findings :   There  are  five  distinct  species  of  E,  coli 
tRNA^er^  four  of  which  have  distinct  coding  characteristxcs 
which  conform  to  and  serve  to  confirm  F.H.C.  Crick's      , 
"wobble"  hypothesis.   One  of  these  distinct  coding  tRNA^®-"^  ® 
is  subdivided  into  two  species  by  its  coliimn  chromatographic 
behavior  and  one  of  these  we  are  currently  able  to  purify 
to  >66%  purity  in  preparation  for  nucleotide  sequence  studies, 

Scientific  Significance:   The  coding  properties  alluded  to 
above  are  confirmation  of  an  important  biochemical  theory. 
The  >66%  pure  tRNA^®^  is  satisfactory  for  experiments 
designed  to  elucidate  its  nucleotide  sequence. 

Proposed  Course  of  Research:   Use  of  this  material  for 
nucleotide  sequence  analysis, 
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Honors  and  Awards:   None 
Publications:   None 
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July  1,  1967  through  June  30,  1968 

Project  Title:   Studies  on  Protein  Conformation  and  Limited 
Proteolysis 

Previous  Serial  Number:   Same 

Principal  Investigator:   Werner  A.  Klee 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years 

Total:  1-3/4 
Professional:  3/4 
Other:  1 

Project  Description: 

Objectives:   One  of  the  central  problems  of  biology  today 
is  an  understanding  of  the  mechanism  whereby  a  linear 
sequence  of  amino  acids  assumes  the  characteristic  three 
dimensional  structure  of  proteins.   The  long  range  goal  of 
this  project  is  to  try  to  achieve  such  an  understanding. 
As  a  necessary  first  step,  techniques  must  be  developed  to 
study  protein  conformation  in  solution  with  the  required 
degree  of  precision.   One  such  technique,  which  is  beginning 
to  show  real  promise  involves  a  detailed  exploitation  of  the 
limited  proteolytic  degradation  of  proteins.   Since  the 
functional  properties  of  proteins,  such  as  binding  phenomena 
and  enzymic  activity  are  strongly  dependent  on  conformation, 
it  is  hoped  that  these  studies  may  lead  also  to  new  insights 
into  the  structural  basis  of  protein  and  enzjme  activity. 

Methods  Employed:   The  methods  used  in  these  studies  include 
all  of  the  standard  techniques  of  macromolecular  chemistry, 
in  particular,  spectrophotometry  and  polar imetry  (including 
circular  dichroism),  ultracentrifugation,  and  potentiometric 
titrimetry.   These,  and  other  less  conventional  methods, 
such  as  high  resolution  nuclear  magnetic  resonance  studies, 
should  in  combination  allow  firm  conclusions  about  the 
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structural  modifications  produced  on  limited  proteolysis  to 
be  drawn.   Proteolysis  is  also  being  used  to  prepare  fragments 
of  protein  molecules  for  study  by  the  physical  techniques  at 
our  disposal. 

Major  Findings;   This  project  is  an  extension  of  earlier 
work  on  the  limited  proteolysis  of  bovine  pancreatic  ribo- 
nuclease  by  the  enzymes  elastase  and  subtilisin.   This  work 
showed  that  a  region  of  the  ribonuclease  molecule  is 
particularly  susceptible  to  both  of  these  enzymes  and  led 
to  a  proposal  for  the  conformation  of  the  enzyme  in  this 
region  which  would  explain  the  findings.   It  was  shown 
further  that  the  ribonuclease  molecule  alters  its  conforma- 
tion on  binding  of  a  substrate  analogue  in  such  a  way  as  to 
affect  the  rates  of  proteolysis  of  different  peptide  bonds 
in  strikingly  different  manners.   It  is  clear  that  proteo- 
lytic enzymes  have  great  potential  as  probes  of  the  structure 
of  proteins  in  solution.   In  order  to  exploit  this  potential 
to  the  fullest,  however,  more  information  is  needed  on  those 
conformational  factors  which  affect  the  rate  of  proteolysis. 

a)  Hen's  egg  lysozyme  is  the  first  enzyme  v/hose  structure 
has  been  determined  by  x-ray  crystallography.   We  have 
initiated  studies  of  the  limited  proteolysis  of  this  enzyme 
with  a  view  towards  establishing  correlations  between  points 
of  proteolytic  susceptibility  and  the  three  dimensional 
structure  of  the  enzyme.   The  native  enzyme  is  completely 
resistant  to  attack  by  trypsin,  chymotrypsin,  subtilisin 
and  elastase.   The  mold  protease,  pronase,  does  hydrolyze 
the  native  enzyme.   In  the  pronase  catalyzed  hydrolysis,  it 
is  observed  that  approximately  two  peptide  bonds  may  be 
cleaved  per  molecule  of  lysozyme  before  there  is  any  change 
in  either  the  enzymatic  activity.   The  only  high  molecular 
weight  material  which  has  so  far  been  found  appears  to 
correspond  to  the  molecule  with  2  bonds  broken.   Subsequent 
proteolytic  attack  leads  to  an  explosive  degradation  of  each 
molecule  to  very  small  fragments.   We  are  proceeding  in  our 
attempts  to  identify  the  sites  of  pronase  attack  in  order 

to  try  to  correlate  this  information  with  the  x-ray  structure 
of  lysozyme, 

b)  N-acetyl  glucosamine  is  the  monomeric  unit  of  the 
lysozyme  substrate  and  is  a  competitive  inhibitor  of  the 
enzyme.   We  have  studied  the  effect  of  this  substance  on  the 
pronase  catalyzed  hydrolysis  of  lysozyme  and  found  that  it 
strongly  protects  the  enzyme  from  proteolytic  degradation. 

A  study  of  the  kinetics  of  pronase  digestion  of  lysozyme  as 
a  function  of  N-acetyl  glucosamine  concentration  has  enabled 
us  to  calculate  binding  constants  for  the  inhibitor  which 
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are  in  satisfactory  agreement  with  those  obtained  by 
conventional  methods. 

c)  The  conformation  of  bovine  pancreatic  ribonuclease 
(RNase)  is  known  to  change  profoundly  at  temperatures  in 
the  region  of  60°.   We  have  examined  the  behavior  of 
particular  regions  of  the  RNase  molecule  during  the  thermal 
conformational  transition  by  studying  the  kinetics  of 
hydrolysis  catalyzed  by  aminopeptididase,  chymotrypsin, 
trypsin  and  carboxypeptidase  as  a  function  of  temperature. 
These  experiments  show  that  the  unfolding  of  the  enzyme 
starts  in  a  central  region  of  the  molecule  and  proceeds 

at  the  carboxyl  and  amino  termini  only  at  higher  temper- 
atures.  The  data  are  consistent  with  the  hypothesis  that 
the  RNase  molecule  is  composed  of  a  number  of  conformational 
units  whose  structural  integrity  is,  at  least  to  a  large 
extent,  independent  of  the  rest  of  the  molecule. 

d)  The  recent  elucidation  of  the  three  dimensional  structure 
of  ribonuclease  in  the  crystalline  state  has  provided  a 
rational  basis  for  the  study  of  its  conformation  in  solution. 
It  has  now  been  possible  to  ask  to  what  extent  the  conforma- 
tion of  a  particular  portion  of  the  protein  is  conserved 
when  a  fragment  of  the  enzyme  containing  that  sequence  is 
studied  in  isolation,   A  peptide  containing  the  first  20 
amino  acid  residues  of  ribonuclease  (S-peptide)  can  be 
isolated  from  partial  enzymic  digests  of  the  protein  with 
the  proteases  subtilisin  or  elastase.   This  portion  of  the 
protein  is  known  to  exhibit  a  highly  helical  structure  when 
attached  to  the  rest  of  the  molecule  in  the  crystalline  state. 
Our  studies  of  the  conformation  of  S-peptide  in  solution, 
using  to  date,  primarily  circular  dichroism  have  shown  that 
S-peptide  retains  an  appreciable  portion  of  its  characteristic 
helical  structure  in  the  absence  of  the  remainder  of  the 
protein  molecule.   This  finding  has  great  potential  signifi- 
cance since  it  implies  that  short  range  interactions  play  an 
important  role  in  determining  the  conformation  of  a  protein. 
Furthermore,  since  S-peptide  is  derived  from  the  amino 
terminus  of  the  protein  molecule,  and  since  protein  synthesis 
is  known  to  commence  at  the  amino  terminus  it  is  clear  that 

at  least  in  the  case  of  this  one  protein,  folding  to  its 
characteristic  structure  can  take  place  on  the  ribosome 
before  the  synthesis  of  the  polypeptide  chain  is  completed, 

e)  The  amino  acid  sequence  of  rat  pancreatic  ribonuclease 
has  recently  been  determined  by  Beintema  and  Gruber.   There 
are  some  forty  differences  in  sequence  between  the  rat  and 
beef  enzymes  but  all  occur  in  positions  which  are  believed 
not  to  be  crucial  for  function  or  even  gross  conformation. 
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We  have  prepared  rat  ribonuclease,  in  the  homogeneous  state, 
and  studied  its  conformational  properties  both  by  means  of 
limited  proteolysis  and  with  optical  techniques.   Our 
studies  show  that  the  rat  enzyme  is  structurally  very  similar 
to  beef  ribonuclease  as  had  been  predicted  from  an  examina- 
tion of  its  amino  acid  sequence.   There  are,  however,  subtle 
differences  which  are  at  present  only  partially  understood. 
The  characteristic  proteolytic  susceptibility  of  the  beef 
enzyme  (to  siibtilisin  and  elastase)  near  position  20  is  not 
shared  by  the  rat  enzyme.   This  finding  is  of  interest  in 
that  this  region  of  the  rat  enzyme  is  one  whose  amino  acid 
sequence  is  almost  totally  different  from  that  of  the  beef 
enzyme.   However,  the  sequence  of  the  rat  enzjnne  in  this 
region  is  such  that  it  cannot  assume  any  regular  conformation, 
being  quite  rich  in  proline  residues.   This  finding  is 
therefore  consistent  with  our  earlier  proposal  that  the 
abnormally  high  proteolytic  susceptibility  of  the  beef  enzyme 
in  this  region  is  due  to  the  presence  of  a  particular  type 
of  structure,  rather  than  simply  the  absence  of  ordered 
structure.   Our  studies  with  the  rat  enzyme  have  also  allowed 
us  to  gain  some  insight  into  those  structural  features  of 
the  protein  which  can  result  in  a  high  induced  optical 
rotation  associated  with  side  chain  chromophores ,   In  the 
case  of  ribonucleasQ  at  least,  it  seems  as  if  such  optical 
activity  is  associated  with  the  presence  of  side  chains 
which  are  interacting  simultaneously  with  a  helical  segment 
of  the  protein  and  with  the  solvent. 

Scientific  Significance:   These  studies  are  concerned  with 
the  development  of  a  stock  of  techniques  with  which  the 
conformation  of  proteins  in  solution  may  be  studied.   It 
is  particularly  important  to  be  able  to  learn  something  of 
the  nature  of  the  many  types  of  transconformation  reactions 
which  proteins  undergo  both  in  the  cause  of  their  function 
in  the  cell  and  during  their  synthesis.   The  results        :^ 
obtained  to  date  indicate  that  the  techniques  which  are      ■ 
already  at  our  disposal  can  provide  detailed  conformational 
information.   It  may  be  hoped  that  a  synthesis  of  the 
results  obtained  with  studies  in  solution  and  those  of  the 
x-ray  crystallographers  will  lead  to  a  real  understanding 
of  the  structural  and  functional  properties  of  proteins. 

Proposed  Course  of  Research:   We  intend  to  continue  these 
studies  along  the  general  lines  discussed  above. 

Honors  and  Awards:   None 


484 


Serial  No.  M  -  LGCB  35,  page  5 

Publications: 

Klee,  W.A.:   Intermediate  stages  in  the  thermally  induced 
transconformation  reactions  of  bovine  pancreatic  ribo- 
nuclease  A.   Biochemistry  6:   3736-3742,  Dec.  1967. 

Klee,  W.A. :   Studies  on  the  conformation  of  ribonuclease 
S-peptide.   Biochemistry  (in  press). 
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nuclease 
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Total:  1/2 
Professional:  1/2 
Other         0 

Project  Description: 

Objectives:   To  study  the  interaction  between  spleen  acid 
deoxyr ibonuc lease  and  tRNA  serine. 

Major  Findings:   Spleen  acid  deoxyr ibonuclease  is  an  enzyme 
which  is  known  to  preferentially  hydrolyze  double  stranded 
DNA  and  which  is  inhibited  by  RNA  when  in  an  antiparallel 
double  stranded  form.   Since  sRNA  is  believed  to  contain 
regions  of  antiparallel  double  stranded  structures,  it  is  of 
interest  to  study  the  interaction  between  tRNA  serine  and 
acid  DNase  in  order  to  learn  more  about  the  conformation  of 
tRNA  serine.   We  have  found,  by  a  combination  of  sedimentation 
velocity  and  sedimentation  equilibrium  experiments  that  two 
different  types  of  complex  exist  between  these  two  molecules. 
At  low  ratios  of  DNase  to  RNA  a  tight  1:1  complex  appears  to 
exist.   This  complex  is  formed  with  only  minimal  changes  in 
spectrum  and  optical  rotatory  dispersion  indicating  that 
there  is  little  change  in  the  structure  of  the  RNA  in  the 
complex  when  compared  to  the  free  state.   At  higher  ratios 
of  DNase  to  RNA,  a  less  well  defined  complex  containing  many 
molecules  of  DNase  per  molecule  of  sRNA  is  formed.   Examina- 
tion of  the  interaction  of  spleen  acid  DNase  and  tRNA  serine 
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after  limited  digestion  with  spleen  exonuclease  (see 
project  53  )  has  revealed  that  the  double  stranded  anti- 
parallel  region  in  tRNA  involved  with  interaction  with  spleen 
and  DNase  comprises  the  5'  OH  terminus.   This  complex  is 
soluble  in  contrast  to  that  formed  between  RNA  and  lysoz3nne 
which  is  not  soluble ,   Since  lysozyine  is  a  basic  protein 
which  is  similar  in  charge  to  DNase,  it  is  clear  that  both 
types  of  complex  formed  between  DNase  and  RNA  involve  more 
than  just  electrostatic  interaction  and  reflect  in  some 
manner  the  specificity  of  DNase. 

Scientific  Significance:   These  studies  demonstrate  that 
the  two  termini  of  tRNA  serine  are  in  fact  in  a  double 
stranded  helical  conformation.   It  may  be  furthermore 
presumed  that  the  existence  of  a  double  stranded  region 
involving  the  two  termini  is  common  for  all  tRNA  species. 
In  addition  to  telling  something  of  the  conformation  of  tRNA, 
these  studies  can  be  interpreted  as  a  model  for  the  more 
general  problem  of  how  proteins  and  nucleic  acids  may  interact 
in  a  highly  specific  manner.   Such  interactions  are  almost 
certainly  of  importance  in  such  problems  as  gene  regulation 
and  protein  synthesis. 

Proposed  Course  of  Research;   These  studies  are  to  be 
continued. 

Honors  and  Awards :   None 

Publications:   None 
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1.  Laboratory  of  General  and 
Comparative  Biochemistry 

2.  Section  on  Proteins 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   The  Action  of  Spleen  Phosphodiesterase  on  tRNA 

Previous  Serial  Number:   None 

Principal  Investigator:   A,  Bernardi 

Other  Investigators:   G,  L,  Cantoni 

Cooperating  Units:   None 

Man  Years 

Total:  3/4 
Professional:  3/4 
Other :         0 

Project  Description: 

Objectives:   Although  much  information  has  been  developed  in 
recent  years  on  the  primary  structure  of  several  amino  acid 
specific  tRNAs  from  yeast  and  E,  coli,  there  remains  much 
uncertainty  and  controversy  about  the  secondary  and  tertiary 
structure  of  tRNA  and  about  the  topography  of  the  tRNA  in 
terms  of  the  various  biological  functions  fulfilled  by  tRNA. 
Spleen  exonuclease  has  been  recently  obtained  free  of 
contaminating  endonucleases  by  Bernardi,   Its  characteristic 
mode  of  attack  is  from  the  5' -OH  terminus;  thus,  it  can  be 
used  to  degrade  tRNA  molecules  (which  can  be  described  as 
a  linear  string  of  bases  numbered  b^  to  b.,,  b^  corresponding 
to  the  5* -OH  terminus)  to  a  set  of  molecules  whose  structure 
in  terms  of  the  above  description  is  b^^  to  h^,    where  i  varies 
between  1  and  n. 

The  objective  of  this  project  has  been  to  correlate  loss 
of  several  of  the  biological  functions  of  tRNA  with  the  degree 
of  digestion  and  thus  to  arrive  at  a  tentative  topographical 
map  of  the  biological  function  of  tRNA. 

Major  Findings:   Using  purified  tRNA  serine  of  known  nucleo- 
tide  sequences,  we  have  measured  the  following  biological 
function  of  tRNA  or  aminoacyl  tRNA:   a)  amino  acid  acceptor 
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activity;  b)  binding  to  acid  DNase;  c)  AMP  acceptor  activity; 
d)  codon  specific  ribosomal  binding;  and  e)  polynucleotide 
directed  incorporation  of  the  aminoacyl  moiety  into  protein. 
We  have  determined  that  the  different  functions  are  lost  at 
different  percentages  of  digestion  by  the  enzyme »   Thus,  the 
specific  binding  of  acid  DNase  to  tRNA  is  lost  after  removal 
of  3  to  5  nucleotides,  the  ability  to  accept  amino  acids  is 
lost  after  removal  of  about  16  nucleotides  while  the  loss  of 
ability  to  accept  can  still  be  demonstrated  after  removal  of 
70%  of  the  nucleotide  chain  (50-60  nucleotides).   An  important 
finding  is  the  separation  of  the  codon  binding  site  and  the 
amino  acid  incorporating  site,  the  latter  being  lost  after 
exonucleolytic  removal  of  20-25  nucleotides,  whereas  the 
former  is  unimpaired  under  these  conditions. 

Scientific  Significance;   These  results,  for  the  first  time, 
permit  a  discrete,  albeit  tentative,  localization  of  several 
of  the  functions  fulfilled  by  tRNA  to  specific  and  limited 
areas  of  the  molecule. 

Proposed  Course  of  Research:   Continuation  of  these  studies. 

Honors  and  Awards :   None 

Publications:   None 


% 


490 


Serial  No.  M  -  LGCB  54 

1,  Laboratory  of  General  and 
Comparative  Biochemistry 

2.  Section  on  Proteins 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Investigation  of  the  Role  of  Dihydrouridine  in 
tRNA's 

Previous  Serial  Number:   None 

Prinicpal  Investigator:  G,  L.  Cantoni 

Other  Investigators:   M.  Molinaro,  L.  B,  Sheiner 

Cooperating  Units:   None 

Man  Years 

Total:         1-1/2 
Professional:  1 
Other :         1/2 

Project  Description: 

Objectives:   To  determine  if  the  unusual  nucleotide,  dihydro- 
uridine,  present  in  many  tRNA*s  thus  far  sequenced,  is 
critical  to  the  function  of  the  tRNA. 

Methods  Employed:   tRNA  is  treated  with  sodium  borohydride 
to  reduce  dihydrouridine  to  B-ureidopropanol  riboside  in 
situ  and  the  biological  activities  (amino  acylation,  binding 
to  ribosomes)  of  this  modified  tRNA  are  investigated. 

Major  Findings:   Ability  to  accept  an  amino  acid  of  yeast 
tRNA'  serine ,  valine ,  and  alanine  are  unaffected  by  reduction 
of  dihydrouridine.   Ability  of  yeast  tRNA°®^  to  bind  to 
ribosomes  is  also  unaffected. 

Scientific  Significance:   The  location  in  tRNA  where  dihydro- 
uridine  is  found  is  analogously  located  in  many  tRNA's.   This 
area  was  thought  to  be  an  important  site  for  interaction  of 
tRNA*s  with  their  acylating  enzymes.   This  work  suggests 
that  this  may  not  be  the  case.   In  addition,  the  development 
of  a  method  for  the  quantitative  estimation  of  dihydrouridine 
content  of  intact  sRNA's  which  was  accomplished,  is  of 
significant  value  for  general  analytical  work  in  this  field. 
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Proposed  Course  of  Research;   This  project  is  part  of  a  more 
general  plan  of  this  Laboratory  to  investigate  the  structure- 
function  relationships  of  tRNA*s  by  use  of  chemical  modifica- 
tion of  nucleotides  present  in  minor  amounts  and  further  such 
investigations  will  be  undertaken. 

Honors  and  Awards :   None 

Publications: 

Molinaro,  M,,  Sheiner,  L.  B.,  Neelon,  F.  A,,  and  Cantoni,  G, 
L. :   Effect  of  chemical  modification  of  dihydrouridine  in 
yeast  tRNA  on  amino  acid  acceptor  activity  and  ribosomal 
binding.   J.  Biol.  Chem.  243:  1277-1282,  March  1968. 
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1,  Laboratory  of  General  and 
Comparative  Biochemistry 

2,  Section  on  Proteins 

3,  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Computer  Based  Spectral  Reference  Library 

Previous  Serial  Number:   None 

Principal  Investigator:   L,  B,  Sheiner 

Other  Investigators:   G.  L,  Cantoni,  C,  R.  Merril,  M,  Shapiro, 

M.  Chang 

Cooperating  Units:   Laboratory  of  Neurochemistry,  NIMH  and 

Division  of  Computer  Research  and  Technology, 
NIH 

Man  Years 

Total:  1/4 
Professional:  1/4 
Other:         0 

Project  Description: 

Objectives:   To  use  the  computer  to  compare  ultraviolet 
spectra  of  unknown  oligonucleotides  with  those  of  "known" 
ones  in  a  computer  library,  and  determine  a  best  fit.   Thus, 
the  unknown  compound  can  be  identified. 

Methods  Employed:   Spectra  are  taken  on  a  Cary  Model  15  UV 
spectrophotometer  with  digital  card-punch  output.   Appropriate 
computer  programs  are  written  and  using  the  facilities  of 
the  DCRT,  the  objectives  are  realized. 

Major  Findings:   Fair  success  is  being  achieved  in  matching 
unknown  spectra  to  those  of  the  known  reference  materials. 
The  best  criteria  to  be  used  for  the  "best  fit"  determination 
are  still  being  investigated. 

Scientific  Significance:   This  computer  program  will  represent 
a  useful  tool  in  aiding  sequence  determination  of  RNA*s. 

Proposed  Course  of  Research:   Accumulation  of  more  "known" 
spectra  and  improvement  of  comparison  criteria. 
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Honors  and  Awards:   None 
Publications :   None 
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1.  Laboratory  of  General  and 
Comparative  Biochemistry 

2.  Section  on  Alkaloid  Biosynthesis 

3 .  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,    1967  through  June  30,  1968 

Project  Title:   Homocystinuria:   Methionine  Metabolism  in  Mammals 

Previous  Serial  Number:   M  -  CP  43 

Principal  Investigator:   S.  Harvey  Mudd,  M.D. 

Other  Investigators:   J.  Finkelstein,  M.D.j  F.  Irreverre,  Ph.D. 

L.  Laster,  M.D.,  and  R.  W.  Uhlendorf,  Ph.D. 

Cooperating  Units:   Veterans  Administration  Hospital,  Laboratory 

of  Biophysical  Chemistry;  NIAMD,  Gastroenter- 
ology Unit;  NIAMD,  Laboratory  of  Viral 
Immunology;  DBS 

Man  Years: 

Total:   2 
Professional:   1 
Other:   1 

Project  Description: 

Objectives:   The  objectives  of  this  project  have  been 
broadened  somewhat  to  include  at  this  time  a  major  emphasis 
on  understanding  the  regulatory  devices  controlling  methionine 
metabolism  in  mammalian  cells. 

Methods  Employed:   Most  of  the  methods  employed  are  the  same 
as  listed  in  the  previous  Annual  Report.   A  new  assay  for 
N^-methyltetrahydrofolate-homocysteine  methyltransf erase  has 
been  developed.   This  assay  is  more  sensitive  and  specific 
than  existing  ones. 

Major  Findings:   The  major  findings  in  this  project  during 
the  last  year  are  as  follows: 

a)  Attempts  to  develop  a  satisfactory  purification  of 
cystathionine  synthase  from  human  liver  are  continuing. 
During  the  past  year  several  complicating  factors  have  been 
recognized.   The  enzyme  activity  may  be  increased  by  proteo- 
lytic treatment  of  crude  extracts.   The  enzyme  tends  to  change 
its  state  of  solubility  during  purification  for  undefined 
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reasons.   Clarification  of  these  factors  may  facilitate 
further  purification  in  a  reproducible  manner  with  high  yield. 

b)  In  collaboration  with  Dr.  Finkelstein,  we  are  attempting 
to  learn  more  of  the  quantitative  aspects  of  methionine 
metabolism  in  mammals.   Lack  of  knowledge  of  the  quantitative 
contribution  of  the  known  enzymic  reactions  limits  rigorous 
thinking  about  the  physiological  implications  of  changes  in 
enzymes  or  intermediates  in  the  methionine  pathway.   As  a 
beginning,  we  have  developed  a  method  for  studying  the 
partition  of  homocysteine  between  the  pathway  leading  to 
methionine  and  the  pathway  leading  to  cystathionine.   This 
partition  is  a  critical  branch  point  affecting  methionine 
metabolism.   The  method,  involving  use  of  double  labelled 
methionine,  has  now  been  rather  completely  developed  and 
validated.   Results  under  a  number  of  physiological  and 
dietary  conditions  should  be  obtained  soon. 

c)  The  study  of  cystathionine  synthase  in  human  cells  grown 
in  tissue  culture  has  been  continued.   The  enzyme  defect  in 
cystathionine  synthase  deficiency  is  demonstrable  in  tissue 
culture.   At  least  10  cell  lines  abnormally  defective  in 
cystathionine  synthase  are  now  available  for  study.   Some 
of  these  lines  produce  detectable  amounts  of  enzyme.   Study 
of  these  lines  may  indicate  the  nature  of  the  genetic  defect 
in  such  cells. 

d)  The  formation  of  homolanthionine  by  mammalian  cells  has 
been  studied.   An  enzyme  system  which  synthesizes  this  compound 
has  been  discovered,  partially  purified  and  characterized.   It 
may  soon  be  possible  to  relate  the  activity  of  homolanthionine 
formation  to  a  more  normal  activity  in  sulfur  amino  acid 
metabolism. 

e)  Studies  of  an  infant  with  sulfite  oxidase  deficiency  have 
been  largely  completed.   The  infant  was  shown  to  have  normal 
concentrations  of  sulfatides  in  brain  and  kidney  and  of 
tyrosine-0-sulf ate  and  indoxyl-3-sulf ate  in  urine.   These 
findings  provide  evidence  that  sulfate  deficiency  in  the  child 
was  not  severe  enough  to  prevent  accumulation  of  the  normally- 
occurring  sulfate  esters. 

Patients  in  an  institution  for  mentally  retarded  are 
being  screened  for  evidence  of  sulfite  oxidase  deficiency. 
Several  patients  have  been  found  who  excrete  moderately 
elevated  amounts  of  sulfite  and  S-sulf ocysteine .   The  rela- 
tionship of  their  chemical  findings  to  the  clinical  status 
of  the  patients  is  under  investigation. 

Scientific  Significance:   Discussed  under  individual  headings 
above '.  ~" 
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Proposed  Course  of  Research:   The  different  lines  of  work 
will  be  pursued  as  suggested  above. 

Honors  and  Awards:   None 

Publications: 

Muddj  S.  H.j  Irreverre,  F.,  and  Laster,  L. :   Sulfite  oxidase 
deficiency  in  man:   demonstration  of  the  enzyme  defect. 
Science  156:   1599-1602,  June  1967. 

Mudd,  S.  H.:   Determination  of  sulfite  in  biological  fluids: 
the  usefulness  of  radioactive  N-ethylmaleimide.   AnaL  Biochem . 
22:   242-248,  Feb.  1968. 

Irreverre,  F.,  Mudd,  S.  H.,  Heizer,  W.  D.,  and  Laster,  L.: 
Sulfite  oxidase  deficiency:   studies  of  a  patient  with  mental 
retardation,  dislocated  ocular  lenses,  and  abnormal  urinary 
excretion  of  S-sulf o-L-cysteine,  sulfite,  and  thiosulfate. 
Biochem.  Med.  1:   187-217,  November  1967 

Finkelstein,  J.  D.,  Mudd,  S.  H.,  Irreverre,  F.,  and  Laster,  L. ; 
Cystathioninviria.  Am.  J.  Pis.  Child.  115:   388-391,  March  1968 

Uhlendorf,  B.  W.,  and  Mudd,  S.  H.:  Cystathionine  synthase  in 
tissue  culture  derived  from  human  skin:  the  enzyme  defect  in 
homocystinuria.   Science  (in  press). 
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1.  Laboratory  of  General  and 
Comparative  Biochemistry 

2.  Section  on  Alkaloid  Biosynthesis 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,    1967  through  June  30,  1968 

Project  Title:   Transsulfuration  in  Higher  Plants 

Previous  Serial  Number:   Same 

Principal  Investigator:   John  Giovanelli,  Ph.D. 

Other  Investigators:   S.  Harvey  Mudd,  M.D. 

Cooperating  Units:   None 

Man  Years: 

Total:   1 
Professional:   1 
Other :   0 

Project  Description: 

Objectives:   The  major  objective  is  to  determine  the 
occurrence  and  significance  of  transsulfuration  in  higher 
plants. 

Methods  Employed:   are  those  described  in  the  previous 
Annual  Report . 

Maj or  Findings :   1.   The  synthesis  of  homocysteine  and 
cysteine  by  extracts  of  spinach  has  previously  been  shown  to 
proceed  via  the  following  reactions: 

0-acetylhomoserine  +  sulfide  -•  homocysteine  +  acetate  (1) 
O-acetylserine  +  sulfide  -  cysteine  +  acetate         (2) 

We  have  now  shown  that  sulfide  can  be  replaced  in  reactions 
(1)  and  (2)  by  methylmercaptan  and  ethylmercaptan,  leading 
to  the  synthesis  of  methionine,  ethionine,  S-methylcysteine 
and  S-ethylcysteine: 

0-acetylhomoserine  +  methylmercaptan  -.  methionine  +  acetate 
O-acetylhomoserine  +  ethylmercaptan  -»  ethionine  +  acetate 
O-acetylserine  +  methylmercaptan  -  S-methylcysteine  +  acetate 
O-acetylserine  +  ethylmercaptan  -  S-ethylcysteine  +  acetate 
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Two  separable  enzyme  fractions  (A  and  B)  catalyze 
these  reactions.   At  the  stage  of  purification  attained 
fraction  B  is  active  with  0-acetylserine  only.   Fraction  A 
is  active  with  both  O-acetylhomoserine  and  0-acetylserine. 
Preliminary  results  suggest  that  the  activity  of  fraction  A 
with  0-acetylserine  cannot  be  explained  by  a  contamination 
with  fraction  B.   The  presence  of  two  species  of  proteins 
active  with  0-acetylserine  is  therefore  indicated. 

Fraction  B  also  catalyzes  the  following  reactions: 

(i)  An  exchange  of  sulfide  with  the  sulfhydryl  group  of 
cysteine 
(ii)  Cysteine  +  cyanide  -»  B-cyanoalanine  +  sulfide       (3) 
(iii)  0-acetylserine  +  cyanide  -  B-cyanoalanine  +  acetate  (4) 

The  corresponding  reactions  with  homocysteine  and  0-acetyl- 
homosei-ine  are  not  catalyzed  by  fraction  A. 

2.   Optimal  conditions  for  the  extraction  and  assay  of 
cystathionine  y-synthase  are  being  determined.   This  reaction 
has  previously  been  shown  to  utilize  either  the  O-acetyl-, 
0-succinyl-  or  O-oxalyl-  derivative  of  homoserine.   Prelim- 
inary results  suggest  that  separate  enzymes  are  probably 
required  for  each  0-acyl  derivative  of  homoserine. 

Scientific  Significance:   1.   Methylmercaptan  has  long  been 
known  to  occur  naturally  in  higher  plants.   However ,  neither 
the  mechanism  of  its  synthesis  nor  utilization  in  plants  has 
been  investigated.   Our  present  findings  focus  attention  on 
the  possible  biochemical  role  of  methylmercaptan  in  the 
biosynthesis  of  methionine  and  S-methylcysteine . 

2.   B-Cyanoalanine  is  a  lathyritic  factor  isolated  from 
several  legume  seeds ,  and  may  be  an  intermediate  in  the 
synthesis  of  asparagine  in  higher  plants.   While  this 
compound  has  been  shown  by  other  workers  to  be  synthesized 
via  reaction  (3) ,  reaction  (4)  represents  a  novel  biosyn- 
thetic  pathway. 

Proposed  Course  of  Research:   1.   Further  purification  of 
fractions  A  and  B  is  planned,  to  determine  whether  the 
variety  of  enzyme  activities  observed  in  each  fraction  is 
due  to  one  or  more  proteins. 

2.   It  is  hoped  to  gain  a  better  understanding  of  the 
biochemical  role  of  transsulfuration  in  higher  plants  from 
the  following  studies: 
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(i)  Purification  of  the  enzyme (s)  that  catalyze (s)  the 

predicted  0-acetylation,  0-succinylation  and  O-oxalyla- 
tion  of  homoserine. 

(ii)  Purification  of  the  cystathionine  y-synthase(s)  that 
condense (s)  the  0-acetyl,  O-succinyl  or  0-oxalyl 
derivative  of  homoserine  with  cysteine  to  yield 
cystathionine. 

3.   The  feasibility  of  using  mutants  of  higher  plants  as  a 
tool  in  determining  the  physiological  significance  of  the 
reactions  under  study  will  be  examined. 

Honors  and  Awards:   None 

Publications: 

Giovanellij  J.,    and  Mudd,  S.  H. :   Sulfuration  of  0-acetyl- 
homoserine  and  0-acetylserine  by  two  enzyme  functions  from 
spinach.   Biochem.  Biophys.  Res.  Commun.  31:   275-280^ 
April  1968. 
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1,   Lab  of  Neurobiology 
2. 

3,   Bethesda,  Maryland  and 
Woods  Hole J  Mass. 

PHS-NIMH 
Individual  Project  Report 
July  1,    1967  through  June  30,  1968 

Project  Title:   The  mechanism  of  nerve  excitation:  A 
macromolecular  approach 

Previous  Serial  Nximber:   Same 

Principal  Investigators:   Ichiji  Tasaki,  M.D.  and 

Lawrence  A,  Lerman,  M.D. 

Other  Investigators:   Akira  Watanabe,  M.D. 

Cooperating  Units:   Marine  Biological  Laboratory,  Woods  Hole,  Mass. 

Man  Years 

Total:  2.5 
Professional:  2,0 
Other:        0.5 

Project  Description 

Objective:   The  objective  of  this  investigation  is  to  analyze 
the  physicochemical  and  molecular  processes  that  are  responsible 
for  generation  of  the  nerve  impulse.   Elucidation  of  these  basic 
mechanisms  is  fundamental  to  a  deeper  understanding  of  the  higher 
nervous  system  functions  of  sensory  perception,  behavior,  and 
memory. 

Methods  Employed:  Intracellular  perfusion  of  squid  giant  axons, 
developed  in  this  laboratory,  is  the  major  experimental  technique 
used  in  these  studies.   In  addition,  ion  substitution  and  radio- 
tracer methods,  as  well  as  conventional  electrophysiological 
techniques,  are  used  to  determine  the  basic  properties  of  nerve 
membranes. 

Major  Findings:  (1)   Ionic  requirements  for  excitation:   Squid 
axons^^  internally  perfused  with  solutions  of  salts  of  various 
univalent  cations,  were  found  to  maintain  excitability  when 
immersed  in  external  solutions  free  of  univalent  cations.   The 
presence  of  a  salt  of  a  divalent  cation  externally,  and  that  of 
a  univalent  cation  internally  was  found  to  be  the  sine  qua  non 
for  maintenance  of  excitation. 
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(2)   The  role  of  Na-ion  in  excitation:   Axons  maintained        j 
excitability  with  the  usual  concentration  gradient  for  sodium 
across  the  axon  membrane  reversed.   The  presence  of  sodium  ion 
externally  was  found  to  be  non-essential  for  the  excitation  process. 
Indeed,  the  excitation  process  was  found  to  be  independent  of  the 
presence  of  any  specific  ion  species. 


i 


(3)  Univalent-divalent  cation  concentration  ratio:   Based  on 
experiments  in  which  action  potentials  were  evoked  by  addition  of 
univalent  cations  or  removal  of  divalent  cations  from  the  external 
media  of  internally  perfused  axons,  the  excitation  process  was 
shown  to  be  dependent  upon  the  univalent-divalent  cation  concentra- 
tion ratio  within  the  axon  membrane, 

(4)  Modification  of  the  excitation  process:   Particular  ions 
were  found  to  modify  the  excitation  process  in  a  characteristic 
manner.   While  cations  of  a  hydrophilic  nature  such  as  Na-ion  and 
hydrazinium  significantly  increased  action  potential  amplitude  when 
added  to  the  external  media,  cations  of  a  hydrophobic  nature 
(choline,  tetraethylammonium)  did  not  significantly  alter  the 
excitation  process.   The  resting  potentials  and  action  potentials 
of  axons  internally  perfused  with  solutions  of  the  salts  of  various 
univalent  cations  were  found  to  vary  with  the  particular  cation  usedj 
Ion  mobilities  and  selectivities  were  considered  to  be  important 
in  this  respect. 

Significance:   The  current  findings  are  difficult  to  reconcile 
with  traditional  theories  of  the  excitation  process  and  strongly 
support  the  "two  stable  states"  hypothesis  of  nerve  excitation 
proposed  by  this  laboratory.   From  this  point  of  view,  the  excita- 
tion process  is  thought  to  involve  a  reversible  transition  of 
membrane  macromolecules  between  two  stable  conformational  states. 
This  "phase  transition"  is  triggered  by  the  exchange  of  uni-  and 
divalent  cations  at  negatively  charged  membrane  sites.   It  is  felt 
that  this  approach  can  lead  to  useful  interpretations,  on  a 
molecular  level,  of  the  actions  of  drugs  and  anesthetics  on  nerve 
tissue  as  well  as  insight  into  mechanisms  of  information  storage 
within  the  central  nervous  system. 

Proposed  Course:   Further  work  in  this  area  will  include:  (1) 
Attempts  to  define  the  nature  of  the  membrane  structure  and  con- 
formational change  through  the  use  of  optical  techniques  such  as 
interferometry,  fluorometry,  and  nephelometry.   (2)   Continued 
exploration  of  the  bio-electric  and  physicocheraical  events 
associated  with  excitation.   (3)  Application  of  the  above  finding 
to  other  excitable  membranes. 
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Honors  and  Awards: 


During  the  past  year  Dr.  Tasaki  was  invited  to  conduct 
seminars  on  the  process  of  nerve  excitation  at: 

University  of  Pennsylvania 
University  of  Wisconsin  Medical  School 
Washington  University  Medical  School 
University  of  Kentucky  Medical  School 
Massachusetts  General  Hospital 

Drs.  Tasaki  and  Lerman  presented  a  paper  entitled^  "A 
macromolecular  approach  to  excitation  phenomena"  at  the  American 
Chemical  Society  Meeting  Symposium  on,  "Membrane  Permeability  and 
Brain  Amines,"  in  San  Francisco. 

Dr.  Tasaki  was  invited  to  the  University  of  California 
Medical  School  in  San  Francisco  by  the  Department  of  Physiology 
to  spend  three  weeks  in  January  as  a  Visiting  Research  Physiologist. 

Dr.  Tasaki  received  the  Superior  Service  award  of  the  Depart- 
ment of  Health,  Education,  and  Welfare  for  his  outstanding  work 
on  the  elucidation  of  the  basic  mechanism  of  nerve  excitation. 

Publications: 

Tasaki,  I.,  Singer,  I.  and  Watanabe,  A.:   Cation  inter- 
diffusion  in  squid  giant  axons.  J.  Gen.  Physiol.,  50:  989-1007, 
1967. 

Watanabe,  A.,  Tasaki,  I.  and  Lerman,  L. :   Bi-ionic  action 
potentials  in  squid  giant  axons  internally  perfused  with  sodium 
salts.   Proc.  Nat.  Acad.  Sci.,  58:  2246-2252,  Dec.  1967, 

Tasaki,  I,,  Watanabe,  A.  and  Lerman,  L, :   Role  of  divalent 
cations  in  excitation  of  squid  giant  axons.   Am.  J.  Physiol.,  213: 
1465-1474,  Dec.  1967. 

Tasaki,  I.  and  Singer,  I.:   Some  problems  involved  in  electric 
measurements  of  biological  systems,   Ann.  N.Y.  Acad.  Sci.,  148: 
36-53,  Feb.  1968. 
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Serial  No.  M-NB-2 

1,   Lab  of  Neurobiology 

2. 

3,   Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Interferometry  as  a  means  of  detecting  physico- 
chemical  changes  during  the  process  of  nerve 
excitation 

Previous  Serial  Number:   Same 

Principal  Investigators;   Ronald  A.  Sandlin  and  Ichiji  Tasaki,  M.D. 

Other  Investigators:   Lawrence  A.  Lerman,  M.D,  and  William  H. 

Barry,  M.D. 

Man  Years 

Total:        1.0 
Professional:  1,0 

Project  Description: 

Objective:   The  objective  of  this  research  is  to  apply  the 
technique  of  interference  microscopy  to  an  analysis  of  the  physico- 
chemical  events  involved  in  the  process  of  excitation. 

Methods  Employed:   The  coherent  light  of  a  helium-neon  gas 
laser  is  used  to  create  an  interference  pattern  by  means  of  a 
reference  mirror  and  a  small  mirror  on  a  microlever  connected  to 
an  excitable  tissue.   Movement  of  the  tissue  creates  a  shift  of 
the  interference  pattern  which  may  be  recorded  on  moving 
photographic  film. 

Major  Findings:   A  decrease  in  length  and  in  diameter  of  a 
Nitella  cell  coincident  with  the  action  potential  has  been 
measiored  and  reported. 

Significance:   The  findings  indicate  that  some  component  of 
the  cell  undergoes  a  structural  change  coincident  with  excitation. 
Elucidation  of  the  nat\ire  of  this  change  is  expected  to  yield 
considerable  information  concerning  the  molecular  events  which 
generate  the  nerve  impulse. 

Proposed  Course:   Attempts  will  be  made  to  elucidate  the 
mechanism  of  the  shortening  and  diameter  decrease  which  occur  in 
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Nitella,   Other  excitable  tissues,  including  squid  giant  axons, 
will  be  studied, 

I>ublications: 

Sandlin,  R,,    Lerman,  L, ,  Barry,  W.  and  Tasaki,  I.:  Application 
of  laser  interferometry  to  physiological  studies  of  excitable 
tissues.   Nature,  217:  575-576,  Feb.  10,  1968. 
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Serial  No.  M-NB-3 

1.   Lab  of  Neurobiology 

2. 

3.   Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Prolonged  action  potentials  in  the  photoreceptor 
of  Limulus 

I>revious  Serial  Nvimber:   Same 

Principal  Investigator:   Robert  A.  Gorn,  M, D. 

Man  Years 

Total:  1.2 
Professional:  1.0 
Others:         0.2 

Project  Description: 

Objective:   During  a  study  of  the  effect  of  various  divalent 
ions  on  the  photoreceptor  response  to  light,  it  was  noted  that  a 
sudden,  spontaneous  jump  in  membrane  potential  was  frequently 
associated  with  the  introduction  of  BaCl2  into  the  external 
medium.   This  abrupt  change  in  membrane  potential  (80  mV)  has 
never  been  described  before  and  resembled  the  all-or-none  nerve 
impulse  seen  in  cardiac  muscle.   The  objective  of  this  cxirrent 
study  was  to  characterize  this  phenomenon  of  sudden  potential 
change  in  the  photoreceptor  of  Limulus. 

Methods:   The  lateral  eye  of  the  horseshoe  crab  was  excised 
and  mounted  in  a  6  cc  chamber,   A  single-barrelled  micropipette 
was  used  to  penetrate  a  single  photoreceptor  cell.   The  external 
medivim  could  be  changed  any  number  of  times  following  which  the 
response  to  photic  or  electrical  stimulation  could  be  observed. 

Major  Findings:   The  graded  electrical  response  normally 
present  in  the  photoreceptor  cell  is  converted  into  a  prolonged 
all-or-none  action  potential  with  the  introduction  of  BaCl2  into 
the  external  medium.   The  all-or-none  electrical  response  has 
many  characteristics  of  the  nerve  impulse  from  peripheral  nerve, 
that  is:  threshold,  membrane  resistance  loss  dviring  excitation, 
spontaneous  firing,  anodal  release  of  depolarization  block,  and 
anesthetic  block  by  procaine,   All-or-none  impulses  are  produced 
for  as  long  as  two  hours.   Upon  return  to  sea  water,  the  normal 
graded  electrical  response  retvirns.   The  response  to  light, 
however,  is  absent  in  the  barium  solutions  and  does  not  return  in 
sea  water. 
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I>roposed  Course:   1,   There  will  be  a  search  for  a  bariixm 
containing  solution  which  will  produce  the  all~or-none  electrical 
response  and  yet  not  damage  the  ability  of  the  photoreceptor  to 
react  to  light. 

2.   The  effect  of  Ca^  Mg,  Sr  will  be  studied  in  more  detail. 
So  far,  only  Ba  can  convert  the  graded  response  into  all-or-none 
nerve  impulses. 

Significance:   The  similarity  of  the  response  of  photoreceptor 
sensory  cell,  peripheral  nerve,  and  invertebrate  muscle  to  BaCl2 
solutions  is  striking.   Other  investigators  have  shown  that 
local,  graded  responses  in  invertebrate  muscle  are  also  converted 
to  prolonged  all-or-none  action  potentials  with  BaCl2  in  the 
external  medium.   Also,  the  short  all-or-none  spike  normally 
present  in  peripheral  nerve  is  prolonged  in  the  presence  of  BaCl2. 
These  findings  suggest  that  there  is  a  basic  similarity  in 
structure  and  function  within  these  three  cell  types.   Therefore, 
as  the  molecular  basis  for  excitation  in  any  one  of  these  cell 
types  is  revealed,  the  information  may  perhaps  be  used  to  analyze 
the  membranes  of  the  other  excitable  cells. 
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Serial  No,  M-NB-4 

1,   Lab  of  Neurobiology 

2. 

3.   Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Role  of  divalent  cations  in  excitation  and 
excitation-related  processes 

Previous  Serial  Number;   None 

Principal  Investigator:   William  H.  Barry,  M.D. 

Man  Years 

Total:  1.2 
Professional:  1.0 
Other:         0.2 

Project  Description 

Objective:   The  objective  of  this  study  is  to  determine  the 
role  of  divalent  cations  in  the  excitation  process,  and  in  events 
associated  with  excitation. 

Methods  Employed:   Two  systems  are  being  investigated.   Nitella 
axillaris,  an  excitable  algae,  has  been  studied  to  determine  the 
effect  of  divalent  cations  on  the  cessation  of  cytoplasmic  streaming 
which  normally  occvirs  in  association  with  an  action  potential. 
Chick  embryo  heart  cells  are  being  grown  in  tissue  culture  and 
recording  techniques  are  being  developed  which  will  permit  recording 
from  single  cells  in  a  variety  of  external  solutions. 

Major  Findings:  In  Nitella,  cessation  of  cytoplasmic  streaming 

in  association  with  an  action  potential  occurs  only  when  CaCl2  or 

SrCl2  is  present  in  the  external  solution.   This  effect  may  be 

opposed  by  BaClg  or  MgClg. 

Significance:   The  above  finding  is  of  importance  in  increasing 
understanding  of  the  basic  nature  of  the  excitation  process,  the 
mechanism  of  cytoplasmic  streaming,  and  the  nature  of  the  effect 
of  excitation  on  streaming  in  Nitella. 

Proposed  Course:   Further  work  in  Nitella  will  be  done  to  de- 
ter mTne~TEe~~eTfec7  of  various  pharmacological  agents  on  the 
phenomenon  described.   Continued  efforts  will  be  made  to  utilize 
the  chick  embryo  heart  cells  in  tissue  culture  in  the  study  of 
excitation  and  associated  events. 
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Serial  No.  M-NB-5 

1.   Lab  of  Neurobiology 

2. 

3.   Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Visual  receptive  fields  in  striate  cortex  of 
awake  monkeys 

Previous  Serial  Nvimber:   Same 

Principal  Investigator:   Robert  H.  Wurtz,  Ph.D. 

Man  Years 

Total:  1.4 

Professional:   1,0 
Other:         0,4 

Project  Description: 

Objective:   Previous  work  on  this  project  has  determined  the 
properties  of  simple  visual  stimuli  necessary  to  activate  certain 
neurons  in  the  visual  or  striate  cortex  of  awake  Rhesus  monkeys. 
The  optimal  stimuli  were  found  to  be  very  similar  to  those 
reported  previously  in  paralyzed  and  anesthetized  cats  and 
monkeys  by  other  investigators.   This  understanding  of  the  "coding" 
in  the  visual  system  together  with  the  present  ability  to  study 
the  visual  system  in  awake  animals,  provides  an  opportunity  to 
investigate  how  integration  of  visual  information  with  other 
sensory  and  non-sensory  information  occurs  in  the  central  nervous 
system.   The  present  experiments  have  concentrated  on  one  aspect 
of  this  general  question,  by  investigating  the  effect  of  rapid 
or  saccadic  eye  movements  on  the  response  of  neurons  in  striate 
cortex  to  a  visual  stimulus. 

Methods:   Monkeys  were  trained  to  fixate  their  gaze  on  a 
point  in  the  visual  field.   Saccadic  movements  were  then  produced 
by  training  the  monkey  to  follow  a  change  in  the  location  of  the 
fixation  point.   Single  cell  activity  was  recorded  from  the 
visual  cortex  using  a  micro-electrode  device  previously  implanted 
under  anesthesia,   A  search  was  then  made  for  the  stimulus  which 
effectively  activated  the  neuron,  that  is,  for  the  receptive 
field  of  the  neuron.   The  response  of  the  neuron  as  the  eye  moved 
past  the  stimulus  was  compared  to  the  response  of  the  neuron  as 
the  stimulus  moved  past  the  eye,  and  to  the  response  when  the 
eye  was  stationary, 
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Major  Findings:   (1)   As  the  eye  moves  across  the  stimulus, 
many  of  the  neurons  in  striate  cortex  do  not  show  any  change  in 
their  activity  even  though  the  same  stimulus  is  very  effective 
when  the  eye  is  stationary.   There  are,  however,  other  neurons 
which  do  respond  vigorously  to  a  stimulus  presented  during  an 
eye  movement;  these  neurons  show  a  response  when  the   stimulus  is 
moved  across  the  receptive  field  while  the  eye  is  stationary. 

(2)   When  the  eye  moves  and  no  stimulus  is  present^  a  suppres- 
sion in  the  background  activity  may  also  occur  in  some  neurons. 
For  many  of  these  neurons  the  suppression  occurs  even  when  a 
stimulus  is  present  during  the  eye  movement  and  even  though  the 
response  to  the  same  stimulus  when  the  eye  is  stationary  is 
excitatory. 

Significance:   (1)   It  has  been  reported  for  over  half  a 
century  that  when  the  eye  moves  there  is  a  rise  in  threshold  for 
perception  of  a  visual  stimulus,  although  the  extent  of  such 
threshold  change  has  remained  a  matter  of  controversy.   The 
present  results  show  that  during  a  rapid  eye  movement,  there  are 
neurons  in  the  visual  cortex  which  respond  vigorously  to  appro- 
priate stimuli.   Information  on  the  presence  of  the  stimulus  is 
therefore  available  at  the  cortical  level  and  has  not  been 
eliminated  at  lower  levels  of  the  nervous  system, 

(2)   A  more  important  question  relating  to  eye  movements  is: 
How  does  the  brain  detect  that  an  image  moving  across  the  retina 
arises  from  a  movement  of  the  object  and  not  from  movement  of  the 
eye?  The  presence  of  a  corollary  discharge  from  the  motor  area 
controlling  the  eye  movements  to  the  sensory  receiving  area  has 
been  postulated.   The  suppression  of  background  activity  during 
an  eye  movement  might  provide  an  alternate  explanation:  the 
occurrence  of  the  eye  movement  is  indicated  to  the  brain  by  the 
simultaneous  reduction  of  background  activity  in  many  neurons. 

Proposed  Course:   Additional  effects  of  eye  movements,  the 
effect  of  attention^  and  the  effect  of  other  behavioral  variables 
on  the  response  of  cortical  neurons  to  visual  stimuli  will  be 
investigated. 
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Serial  No.  M-NB-6 

1,   Lab  of  Neurobiology 

2. 

3.   Bethesda^  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Activity  of  outer  hair  cells  in  the  organ  of 
Corti  of  cat. 

Previous  Serial  Number:   Same 

Principal  Investigator:   JcJrgen  Fex,  M.D. 

Man  Years 


Total: 

1.4 

Professional: 

1.0 

Other: 

0.4 

Project  Description: 

Objective:   The  objective  of  this  investigation  is  to  study 
the  receptor  potentials  of  the  outer  hair  cells  and  the  post- 
synaptic inhibitory,  centrifugally  evoked  activity  of  the  outer 
hair  cells  in  the  organ  of  Corti  of  cat.   It  is  expected  that  the 
study  will  forward  our  understanding  of  the  mechanism  of 
mechanoreceptors  in  general  and,  at  the  same  time,  broaden  our 
basis  for  an  analysis  of  pathological  processes  of  the  inner  ear. 

Methods  Employed:   A  method  has  been  worked  out  for  sub- 
stituting  artificial  media  for  perilymph  in  the  scala  tympani  of 
the  inner  ear  of  cat  so  that  the  effect  on  the  organ  of  Corti  of 
pharmacological  agents  and  of  ionic  exchanges  can  be  studied  in 
the  basal  txirn.   Experimental  arrangements  have  been  made  to  allow 
intracellular  recordings  from  hair  cells  of  the  organ  of  Corti. 
Centrifugally  evoked  activity  is  used  to  identify  the  separate 
elements  of  the  organ  of  Corti, 

Major  Findings:   It  has  been  shown  that  the  post-synaptic 
inhibitory,  centrifugally  evoked  activity  of  the  outer  hair  cells 
in  the  organ  of  Corti  of  cat  is  suppressed  by  d-tubocurarine  in 
scala  tympani.   This  finding  indicates  that  acetylcholine  is  a 
transmitter  substance  of  the  cochlear  efferent  nerve  fibres. 

Proposed  Course:   The  role  of  acetylcholine  in  the  cochlea 
will  be  further  investigated.   It  should  be  of  great  value  for 
basic  research  on  sensory  organs,  and  for  clinical  research  on 
the  inner  ear,  to  establish  that  acetylcholine  is  an  inhibitory 
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substance  in  the  mammalian  inner  ear. 

Honors: 

Invitation  to  attend  the  Ciba  Foundation  Symposium,  "Hearing 
Mechanisms  in  Vertebrates/'  September  26-28,  1968,  London,  and 
present  a  paper. 

Publication: 

Fex_,  J.  :  Efferent  inhibition  in  the  cochlea  by  the  olivo- 
cochlear bundle,"  in  Ciba  Foundation  Symposium,  "Hearing  Mechanisms 
in  Vertebrates,"  Little  Brown  &  Co.,  Boston  (In  press). 
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serial  No.  M-NC-10 

1.  Neurochemistry 

2.  Physical  Chemistry 

3.  Bethesda,  Md. 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title:   Construction  of  Physicochemical  Models  of 
Biological  Systems 

Previous  Serial  Number:   SAME 

Principal  Investigator:   Dan  F.  Bradley 

Other  Investigators:   Dr.  H.  Nash,  Mrs.  A.  M.  Reardon, 

Dr.  W.  Minicozzi,  Dr.  R.  Henkin, 
Dr.  H.  Lazarus,  Dr.  S.  Lifson  (Israel) 

Cooperating  Units:   DCRT,  NIH,  NCI,  Weizmann  Institute  of  Science 

Man  Years 

Total:   2 
Professional:   2 
Other:   0 

Project  Description: 

Objectives:  The  long  range  objective  of  this  project  is  to 
create  physicochemical  models  of  biological  events  and  bio- 
logical systems. 

Methods  Employed:   (1)  We  infer  from  experimental  data  which 
molecules  may  be  involved  in  a  particular  biochemical  level 
event.   (2)  We  define  mathematically  the  forces  acting  (or 
other  formal  kinetic  relations)  among  the  participating 
molecules.   (3)  We  simulate  the  biochemical  event  in  high 
speed  digital  computers.   (4)  We  compare  the  simulated  and 
observed  behavior  for  discrepancies  which  might  allow  us  to 
discard  the  model.   (5)  If  no  discrepancies  appear  we  search 
for  a  second  model  which  also  shows  no  discrepancies. 
(6)  We  examine  the  two  models  for  experimental  conditions 
under  which  they  lead  to  different  predicted  results,  and  do 
the  appropriate  experiments.   (7)  If  all  possible  models  are 
eliminated  by  (4)  and  (6)  then  (a)  the  experimental  data  are 
reexamined  for  errors, (b)  the  physical  laws  are  modified,  and 
(c)  if  after  (a)  and  (b)  all  models  are  still  eliminated  we 
deduce  that  life  transcends  physics  and  chemistry  (cf .  article 
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by  that  title  by  M.  Polanyi,  Chem.  Eng.  News  Aug.  21,  1967). 

Major  Findings:   The  approach  described  in  bare-bone  outline 
under  Methods  "is  outside  the  main  stream  of  current  biochemi- 
cal research.   As  this  investigator  views  the  scene,  bio- 
chemistry today  is  in  essence  a  descriptive  discipline,  en- 
gaged in  describing  the  processes  of  biology  in  terms  of 
chemical  steps.   The  goal  of  this  project  is  to  probe  the 
causes  of  these  processes,  to  find  out  why  they  happen. 
For  the  present  purposes  we  define  causes  in  terms  of  the 
laws  of  interactions  among  molecules  which  are  currently  in 
the  repertoire  of  the  quantum  chemist  and  molecular  physicist. 
Although  this  investigator  can  imagine  far  reaching  practical 
consequences  arising  from  the  pursuit  of  this  line  of  re- 
search, it  is  better  to  consider  it  as  being  simply  "basic 
research  in  biology"  at  the  present  time: 

To  be  completely  truthful,  the  goal  is  not  to  create 
workable  physicochemical  models  of  biological  systems  but 
to  find  out  whether  such  models  can  be  created.   The  really 
interesting  question  is  not  whether  we  are  sufficiently  good 
scientists  to  make  such  models  but  whether  such  models  can  be 
made  or  whether  biological  events  occur  in  ways  that  are  not 
predictable  on  the  basis  of  current  or  future  physical  and 
chemical  laws. 

This  investigator  has  devoted  the  past  17  years  to  the 
question:   Can  we  explain  life  on  the  basis  of  physics  and 
chemistry?   In  that  time  he  has  observed  a  curious  "aware- 
ness-gap" amongst  his  scientific  colleagues  who  admit,  at 
the  very  least,  to  the  existence  of  "the  chemical  correlates 
of  behavior"  but  who  behave  themselves  as  if  they  personally 
transcended  the  laws  of  chemistry  and  physics,  e.g.,  via 
free  will.   When  pushed  to  explain  this  logical  gap,  those 
trained  in  physics  often  rely  upon  the  Heisenberg  uncertainty 
principle  or  the  entropy  principle  to  allow  for  nondeter- 
minism  in  physical  systems,  but  such  laws  prescribe  chaos 
and  are,  in  fact,  more  inimicable  to  the  operation  of  "free 
will"  than  classically-mechanical  "pure"  determinism. 

This  awareness  gap  is  manifested  in  the  curious  fact 
that  there  exists  no  single  biochemical  process  which  has 
been  simulated  by  computer.   Thus  there  is  no  biological 
process  for  which  we  can  flatly  state  that  its  behavior  is 
predictable  from  current  knowledge  of  chemistry  and  physics. 
Biochemical  processes  have  been  described  but  not  explained 
and  a  number  of  investigators  are  working  to  try  to  computer- 
simulate  them  but  such  studies  are  far  from  completion.   To 
put  the  problem  another  way,  there  remains  today  a  definite 
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and  psychologically  resistant  logical  gap  between  what  we 
know  of  chemical  physics  and  of  biology.   The  average  person 
does  not  appear  to  be  disturbed  by  the  gap  because  it  does 
not  intrude  upon  his  daily,  free-willed  existence  and  its 
importance  to  his  philosophy  of  life  is  too  beclouded.   The 
biochemist  who  works  at  the  very  edge  of  this  gap,  on  the 
other  hand,  is  forced  to  deal  somehow  with  it  and,  in  this 
investigator's  view,  does  so  by  constructing  a  special 
vocabulary  of  terms  taken  from  daily  free-willed  life  and 
applying  them  liberally  to  cover  the  awareness  gap  when  it 
appears,  e.g.,  "cooperativity",  "directed",  "recognition", 
"active  site",  "catalyze",  "regulation",  etc. 

It  is  the  opinion  of  this  investigator  that  it  is  impor- 
tant to  concentrate  attention  on  this  gap  between  chemistry 
and  biology.   That  there  is  considerable  psychological 
resistance  to  becoming  aware  of  the  gap,  to  the  stripping 
away  of  the  euphemisms  and  anthropormorphisms  which  hide  it, 
has  been  made  very  clear  to  this  investigator  during  his  13 
years  at  the  NIH.   That  once  the  gap  is  recognized  it  must 
be  bridged  by  the  "unbiased"  agency  of  a  computer  with 
physicochemical  models  is  also  clear.   That  our  view  of  the 
nature  of  man  will  be  modified  by  our  ultimate  ability  to 
bridge  the  gap  or  to  prove,  by  elimination  of  all  models, 
that  it  cannot  be  bridged  by  chemical  physics  is  an  article 
of  faith. 

Future  Course  of  Project:   The  application  of  the  methods 
described  in  Methods  to  a  number  of  biochemical  procedures 
are  mentioned  in  last  year's  project  report,  in  other  pro- 
ject reports  from  this  section  for  the  current  fiscal  year 
and  in  the  listed  references.   On  January  3,  1968  this 
investigator  accepted  a  university  appointment  to  begin 
July  1,  1968  where  he  will  continue  these  investigations. 
Therefore,  it  seemed  fitting  that  this  last  report  on 
Project  M-NC-10,  which  has  been  in  existence  for  more  than 
a  decade,  should  be  somewhat  more  philosophical  in  tone 
than  its  predecessors. 

Honors  and  Awards 

Appointed:   Professor  Polymer  Chemistry,  Polytechnic 
Institute  of  Brooklyn  on  Jan.  3,  1968  to  begin  July  1,  1968. 

Elected:   Program  Chairman,  NIH-NBS  Joint  Colloquium  for 
1967-68  academic  year. 
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Invited  lecture  on:   "Representation  and  Role  of  Inter- 
molecular  Forces  in  the  Replication,  Transfer,  and  Trans- 
lation of  Genetic  Information",  North  Carolina  State 
University,  Raleigh,  April  25,  1967. 

Invited  lecture  on:   "Physics  of  Protein  Synthesis", 
Colloque  International  sur  "Les  Associations  Moleculaires 
on  Biologie",  Paris,  May  9,  1967. 

Invited  lecture  on:   "Physics  of  Protein  Synthesis", 
Institute  of  Organic  Chemistry  and  Biochemistry,  Czechoslovak 
Academy  of  Sciences,  Prague,  May  15,  1967. 

Invited  lecture  on:   "Computer  Simulation  of  Biochemical 
Processes",  Case  Institute  of  Technology,  Cleveland, 
June  16,  1967. 

Invited  lecture  on:   "Life  Transcending  Chemists  and 
Physicists",  Macromolecular  Chemistry  Section,  NCI, 
Oct.  6,  1967. 

Invited  lecture  on:   "Studies  on  Biopolymers",  Polytechnic 
Institute  of  Brooklyn,  Oct.  9,  1967. 

Invited  lecture  on:   "Studies  on  Biopolymers  and  Biopolitics", 
NCI,  Dec.  22,  1967. 


Publications; 


Bradley,  D.  F. :   Multi-level  systems  and  biology  -  view  of  a 
submolecular  biologist.   In  Mesarovic,  M.  (Ed.):   Systems 
Theory  and  Biology.   New  York,  Springer-Verlag,  1968, 
pp.  38-58. 

Bradley,  D.  F.  and  Nash,  H. :   Physics  of  protein  synthesis. 
In  Pullman,  B.  (Ed.):   Molecular  Associations  in  Biology. 
New  York,  Academic  Press,  1968,  pp.  137-144. 

Bradley,  D.  F.  and  Lifson,  S. :   Statistical  mechanical 
analysis  of  the  binding  of  acridines  to  DNA.   In  Pullman,  B. 
(Ed.):   Molecular  Associations  in  Biology.   New  York, 
Academic  Press,  1968,  pp.  261-270.  i 
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PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Investigation  of  Biofunctional  Structures  in  the 
Natural  and  Model  Biopolymer  Granule  Complex 
using  a  Physicochemical  Approach:   I,  la,  and  II 

Previous  Serial  Number:   SAME 

Principal  Investigator:   Audrey  L.  Stone 

Other  Investigators:   la)  G.  Constantopoulos,  II)  Hitoshi  Shichi 

Cooperating  Unit:   NINDB:   la)  SN,  II)  O 

Man  Years 

Total:   1.17 
Professional:   1.17 
Other :   0 

Project  Description:   Physicochemical  investigation  of  the  molecu- 
lar basis  for   1)  the  formation,  maintenance  and  release  of 
integral  intracellular  structures  (granules)  known  to  be  in- 
volved in  the  rapid  transformation  of  highly  potent  biogenic 
amines  from  the  bound  to  the  active  form  (e.g. ,  mast  cell 
granules  releasing  histamine  and  serotonin;  synaptisomal 
granules  releasing  acetylcholine,  and  chromaffin  granules 
the  epinephrines) ,   2)  transformation  (involving  proteins) 
of  cells  and  pigments  (e.g. ,  outer  segments  of  the  visual 
rod  cells) . 

Project  Subtitle  I:   Ultraviolet  absorption  and  rotation 
bands  of  structurally  different  glycosaminoglycans  in  bio- 
polymers  from  normal  tissues  of  various  species  and  of  their 
metachromatic  complexes  with  dyes. 

Objectives:   To  elucidate  the  particulars  of  the  different 
mucopolysaccharide-molecular  structures  by  means  of  their 
recently  discovered  (M-NC-21,  1967)  ultraviolet  amide  transi- 
tion bands  and  the  special  optical  effects  of  their  dye  com- 
plexes (M-NC-21,  1965)  with  the  view  towards  developing  a 
molecular  basis  for  their  biological  activities. 
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Methods  Employed:   Absorption  spectroscopy  employed  the  Gary 
model  14  spectrophotometer.   Optical  rotation  techniques  were 
employed  using  the  Gary  model  60  automatic  spectropolarimeter . 
The  measured  Gotten  effects,  which  are  the  rotations  in  the 
absorption  band  of  asymmetric  molecules,  provide  information 
concerning  polymer  and  chromophore  conformations.   The  in- 
duced Gotten  effects  in  the  bound  dye  cation  (such  as  methy- 
lene blue)  are  studied  in  the  visible  region  of  the  dye 
spectrum  using  the  same  instruments. 

Optical  parameters  of  the  absorption  spectra  were  ob- 
tained using  Program  HJD008G  in  the  Honeywell  800  computer. 

Using  Gourtauld  space  filling  atoms,  molecular  models 
of  the  various  mucopolysaccharides  were  constructed.   Various 
chemical  procedures  were  used  to  alter  polymer  conformation. 

Major  Findings:   It  has  been  shown  (M-NG-21,  1967)  that 
optical  rotatory  dispersion  (ORD)  studies  on  biologically 
important  polysaccharides  are  feasible  in  the  ultraviolet 
spectral  region,  185-250  m|a,  and  that  each  mucopolysaccharide 
has  a  distinct  pattern  of  ultraviolet  Gotton  effects  which  can 
be  related  not  only  to  the  amino  sugar  moiety  (the  chromophore j 
which  gives  rise  to  the  anomalous  rotation)  but  also  to  poly- 
meric structure,  e.g.,  mode  of  linkage  of  the  polyglucoside. 
The  complex  nature  of  the  ORD  of  heparin  was  evident  from 
its  change  when  the  polymer  or  its  environment  was  altered 
in  a  specific  manner  (M-NG-21,  1966).   Gonf ormational 
changes,  seen  upon  lowering  the  pH,  have  biological  signifi- 
cance when  certain  conditions  simulating  those  of  the  mast 
cell  granules  are  invoked.   Both  histamine  and  serotonin 
cause  changes  in  the  neutral  heparin  Gotton  effects  which  are 
similar  to  those  seen  in  acid.   Furthermore  if  both  evoke  the 
same  conformational  change,  heparin  appears  to  have  about  a 
3  to  1  ratio  of  binding  sites  for  histamine  and  serotonin, 
respectively. 

Induced  Gotton  effects  in  methylene  blue  showed 
(M-NC-21,  1966)  that  the  heparin  negative  sites  are  at  least 
in  part  in  helical  translation  relative  to  each  other,  with  a 
single-handedness  to  the  twisting  for  the  total  polymeric 
chain.   The  binding  of  histamine  in  neutral  pH  enhanced  the 
induced  Gotton  effect  in  contrast  with  nonspecific  cations 
(Mg++)  which  disrupted  the  asymmetric  dye  array  through 
competitive  binding  mechanisms.   A  study  of  the  induced 
rotation  in  MB-heparin  complexes  in  acid  pH's  at  which  the 
carboxyl  group  is  unassociated  to  varying  degrees  showed 
that  the  induced  Gotton  effect  is  also  enhanced  in  acid  pH's 
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and  that  the  sulfamino  group  is  an  important  site  for  the 
asymmetric  aggregate  of  the  bound  dye. 

The  results  of  a  broad  study  of  ORD  glycosaminoglycans 
have  shown  that  uv  optical  rotatory  dispersion  curves  of  muco- 
polysaccharides exhibit  particular  Cotton  effects  in  the  spec- 
tral region  of  the  n-7r  and  ir-ir   amide  transitions.   Two  general 
patterns  emerge:   (1)  enhancement  of  negative  rotation  and  of 
the  first  negative  Cotton  effect  (troughs,  217-220  m\i)    and 
(2)  relative  dominance  of  the  positive  Cotton  effect  in  the 
TT-TT  transition  region  (peak  ^198  m|a) .   Groups  (1)  and  (2) 
can  be  correlated  with  a  structural  difference  in  the  link- 
ages of  the  amino  sugars;  (1)  occurs  with  polymers  containing 
1-3  linked  glycosamino  sugars  and  (2)  with  glycosamino 
moieties  linked  1-4  by  either  a-   or  g-glycosidic  bonds.   A 
unifying  model  considers  that  the  difference  in  preferred 
order  of  the  amide  groups  derives  from  two  forms  of  secondary 
conformation  of  the  kind  proposed  for  heparin  (Stone  and  Moss, 
BBA  136,  56,  1967):   (1)  having  a  linear  H-bond  from  the 
N (acceptor)  to  the  (C2)0-H  of  the  preceding  uronic  acid  and 
(2)  having  a  linear  H-bond  from  the  N (acceptor)  to  the 
(C3)0-H  of  the  following  sugar.   The  H-bonds  would  have 
similar  strength  but  opposite  directions  in  the  two  systems, 
i^.e . ,  towards  the  nonreducing  end  (1)  or  towards  the  reducing 
end  (2) .   Specific  uv  absorption  and  rotation  bands  of  certain 
mucopolysaccharides  provide  the  basis  for  identification  and 
analysis. 

These  results  were  confirmed  by  circular  dichroism 
measurements  which  give  individual  rotational  bands.   The 
results  gathered  over  three  years,  using  increasingly  more 
sensitive  instruments  show  the  two  types  of  polymeric  amino 
sugar  conformations  (one  CD  band,  (-)  at  ^208  m|j,,  or  two  CD 
bands,  (-)  at  ^210  m|j,  plus  (+)  at  ^190  mp.)  represented  by 
chondroitin  sulfate  and  by  heparin,  respectively.   The  early 
findings  (M-NC-21,  1965)  that  chondroitin  sulfate-MB  com- 
plexes showed  induced  extrinsic  Cotton  effects  opposite  in 
sign  from  those  of  heparin  suggested  that  the  two  chains  may 
have  the  sugar  rings,  and  consequently  the  anionic  sites 
twisted  in  the  opposite  sense.   These  results  have  been 
supported  by  subsequent  studies  of  kerato  sulfate-AO  com- 
plexes as  compared  with  the  chondroitin  sulfates.   The  ex- 
trinsic Cotton  effects  are  opposite  in  sign  and  correspond 
with  the  two  groups  of  amide  optical  patterns  of  the  polymers 
themselves. 

At  least  two  uv  Cotton  effects  have  also  been  found  in 
gangliosides  which  contain  both  amino  sugar  amides  and  neur- 
aminic acid  amides. 
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Studies  of  heparin  in^  situ  were  started  by  the  prepara- 
tion of  mast  cell  granules  from  normal  and  mastocytoma  cells. 
The  normal  turtle  mast  cell  can  be  separated  from  whole  blood 
in  amounts  feasible  for  biochemical  preparation.   The  Potter 
mastocytoma  granules  which  were  non-metachromatic  were  found 
to  be  less  dense  than  granules  which  stain  normally  in  situ.  ^ 
The  method  for  quantitating  the  metachromatic  reaction  and 
its  difference  among  various  dyes  and  polymers  (M-NC-21, 
1965  and  1966)  provides  support  for  the  use  of  methylene  blue 
and  the  exciton  model  in  the  ongoing  studies  with  dye  com- 
plexes.  In^  vitro  studies  of  metachromasy  using  components 
of  the  mast  cell  granule  show  that  histamine  does  not  combine 
at  all  negative  sites  on  heparin  but  does  block  some  from 
binding  the  dye.   On  the  contrary  protamine  binds  tightly  to 
all  negative  sites,  completely  blocking  dye  binding  under  our 
conditions. 

Scientific  Significance:   General:   A  study  of  the  structure- 
biology  relationship  of  mucopolysaccharides  was  undertaken 
several  years  ago  at  the  time  when  biochemical  isolations  and 
definitions  of  intracellular  granules  were  in  process  in  other 
laboratories  because  it  was  thought  that  the  mechanisms  of 
granule  expulsion  and  acetylcholine  release  at  the  synapses 
could  be  approached  using  biological  model  systems  easier  to 
duplicate  in_  vitro.   The  mechanism  of  iji  vivo  granule  forma- 
tion (intimately  involved  with  cell  maturation  in  some  cases) 
is  still  obscure  but  progress  has  been  made  concerning  the 
properties  of  the  granule-bound  biogenic  amine  complex  of  the 
mast  cell.   Recent  advances  in  the  isolation  of  the  anatomi- 
cally defined  "synaptosomes"  rich  in  gangliosides  and  glyco- 
proteins may  provide  another  biological  system  for  conjoining 
our  previous  in  vitro  studies  on  the  physicochemical  nature 
of  gangliosides  by  analogy  with  the  heparin-histamine-protein 
complex  of  the  mast  cell  granule. 


i 


Specific :   Different  molecular  structures  for  the  two 
groups  of  mucopolysaccharides  (grouped  on  the  basis  of  their 
uv  optical  patterns  plus  the  chirality  of  the  bound  meta- 
chromatic dyes)  are  proposed  from  consideration  of  conforma- 
tional restrictions  due  to  van  der  Waals  forces  in  the  con- 
struction of  models  with  Courtauld  atoms.   The  steric  forces 
are  clear  and  the  proposed  two  hydrogen  bonds  (see  below) 
are  fairly  strong.  The  chirality  of  the  ring  formed  by  the 
chondroitin  sulfate  (A)  is  opposite  that  for  heparin  (B) . 
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The  two  uv  Cotton  effects  in  heparin  can  be  related  to 
n-TT*  and  tt-tt*  transitions  of  the  sulfamino  group.   Shifts  in 
acids  which  enhance  the  appearance  of  these  effects  may  be 
related  to  perfecting  a  helical  order  in  solution  (by  analogy 
with  the  arayloseiodine  structures) .   The  binding  of  histamine 
causes  a  similar  effect  at  neutral  pH.   The  hypothesis  that 
heparin  can  assume  a  specific  secondary  structure  which  re- 
lates to  its  biological  function  is  thus  supported.   For 
example,  does  the  metachromatically  staining  mast  cell 
granule  formation  depend  upon  the  presence  of  the  helical 
form  of  heparin?   Since  serotonin  also  causes  conformational 
changes  in  heparin  either  each  molecule  has  two  sets  of  con- 
formations (sites)  or  there  are  two  kinds  of  heparin  mole- 
cules.  The  degree  of  sulfation,  locally  on  a  given  molecule, 
can  determine  the  tightness  of  specificity  of  binding  of 
serotonin  or  histamine,  so  that  the  degree  of  sulfation  may 
be  the  product  of  an  information  system  in  the  synthesis  of 
polysaccharides  which  is  yet  to  be  elucidated.   Hydrophobic 
regions  seen  in  the  molecular  models  of  anionic  polysac- 
charides may  explain  duality  in  biological  functions,  i^.e . , 
on  the  one  hand  they  interact  with  small  biologically  active 
cations  like  the  local  hormones  and  on  the  other  hand  they 
interact  with  large  proteins  (known  to  contain  hydrophobic 
regions)  which  have  enzymic  activity  in  multi-stage  processes 
like  blood  clotting  and  complement  fixation.   The  relatively 
deep  groove  formed  by  heparin  in  the  proposed  model  fits 
histamine,  which  spans  the  groove,  with  the  amino  group  near 
the  sulfamino  group.   This  groove  does  not  accommodate  a 
serotonin  molecule,  although  the  COO  to  NS~  distance  is 
adequate  to  permit  serotonin  to  span  the  space  between  them. 
The  relative  bindings  of  protamine  and  histamine  provide 
evidence  for  the  possible  biological  role  of  more  or  less 
binding  of  histamine  and/or  serotonin  depending  upon  para- 
meters which  affect  protamine  binding  in  the  granule,  e^.g • , 
pH,  salt,  concentration  of  protamine. 

The  degree  of  sulfation  and  acidity  of  the  mucopolysac- 
charides has  been  considered  to  be  of  prime  importance  in 
their  functions  at  various  stages  in  development,  e.g., 
sulfation  of  a  ChS-A  or  -C  polymer  which  is  "under"^  sulfated 
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in  situ  may  be  a  necessary  concomitant  process  in  calcium 
deposit  in  the  epiphyseal  cartilage  during  the  growth  of 
bone.   That  anionic  charge  density  and  molecular  conforma- 
tion of  these  compounds  must  be  intimately  involved  in  their 
ability  to  attract  and  hold  or  sequester  specific  cations  is 
clear.   It  is  believed  that  the  finding  of  specific  molecular 
conformations  offers  a  new  approach  to  the  study  of  molecular 
biology  of  the  mucopolysaccharides. 

Proposed  Course  of  Project:   The  project  is  to  be  discon- 
tinued  by  the  Mental  Health  Institute  on  the  decision  of  the 
Research  Director  and  incoming  Laboratory  Chief.   Therefore 
the  project  will  come  to  a  halt  in  this  Institute  within 
the  next  6  to  12  months.   Specific  work  to  be  completed  is 
the  circular  dichroism  of  certain  compounds  and  their  meta- 
chromatic dye  complexes;  analysis  of  relative  strengths  of 
histamine  and  protamine  binding  and  their  relation  to 
heparin  structure. 


Project  Subtitle  la:   Physicochemical  studies  on  pathologic 
specimens  from  patients  with  Hurler's  syndrome,  a  genetic, 
metabolic  disease  of  mucopolysaccharides. 

Objective :   To  elucidate  the  biologic  level  and  site  of  the 
abnormality  by  looking  at  the  structure  of  the  "abnormal" 
chondroitin  sulfate  B  (ChS-B)  and  heparatin  sulfates  (HS)  in 
comparison  with  these  polymers  from  normal  tissues. 

Methods:   Same  as  for  Project  Subtitle  I  (see  above) . 

Major  Findings:   Metachromasy  of  pathologic  mucopolysaccha- 
rides with  MB  differs  from  that  of  the  mixed  normal  materials, 
ORD  curves  of  ChS-B  and  HS  are  sufficiently  different  to 
provide  the  basis  for  analysis  of  mixtures  of  these  materials 
from  patients. 

Scientific  Significance:   Preliminary  interpretations  of  the 
data  on  the  amide  rotational  bands  of  HS  from  patients  indi- 
cate that  some  structural  feature  is  lacking  -  probably  the 
1-6  branch  linkages.   If  this  proves  to  be  correct  it  would 
indicate  that  the  disorder  arises  from  the  lack  of  the 
enzjnne  which  completes  the  formation  of  the  normal  molecule 
and  thereby  leads  to  overproduction  and  accumulation.   How- 
ever data  from  another  laboratory  show  that  the  abnormal 
material  once  built  up  is  not  broken  down  as  in  the  normal, 
and  thus  accumulates  and  forms  intracellular  aggregates 
of  HS. 
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Proposed  Course  of  Project;   Same  as  for  Project  Subtitle  I. 


Project  Subtitle  II:   Physicochemical  investigations  on  the 
structure  of  proteins. 

Objectives:   To  understand  the  role  of  the  protein  secondary 
structure  in  its  peculiar  biological  properties,  for  example, 
1)  the  visual  cycle  in  rhodopsin  and  2)  the  RES  stimulating 
effects  of  glycoproteins  such  as  phytohemoglutinin  and  poke- 
weed  mitogen. 

Methods:   Spec tropolarime try,  biochemical-chemical  purifi- 
cations, biological  tests  for  activity. 

Major  Findings:   Description  of  amide  absorption  and  rotation 
bands  for  a  conformation  other  than  the  cv-helix  was  made. 
This  conformation  may  relate  to  the  protein  interactions  at 
membrane  surfaces  for  the  cell  transforming  glycoproteins. 
Demonstration  of  the  change  of  conformation  of  the  a-helical 
portion  of  native  rhodopsin  on  bleaching  was  completed. 
Furthermore,  certain  conditions  point  up  the  possibility  of 
separation  of  the  protein  conformational  change  from  the 
bleaching  process  in  the  chromophore . 

Scientific  Significance:   Certain  biomolecules  have  potent  ■ 
effects  upon  cell  development.   If  the  mechanism  by  which 
mitogens  open  up  the  processes  of  cell  division  could  be 
understood,  starting  with  the  first  impact  on  the  cell  mem- 
brane, growth  stimulating  and  inhibiting  mechanisms  would  be 
greatly  clarified  and  sorted.   The  structure  of  the  protein 
and  its  polysaccharide  moiety  play  a  role  in  this  mechanism. 
We  have  shown  that  a  soluble  mitogenic  protein  has  neither 
c^-helical  nor  "random"  order  but  a  unique  arrangement  of 
peptides  which  obtains  from  its  large  number  of  disulfide 
bridges. 

The  complex  cycle  of  retinal  response  to  light  has  been 
extensively  studied  and  clarified,  however,  molecular  changes 
are  still  under  investigation.   Our  studies  show  that  there 
is  a  large  degree  of  a-helical  order  in  rhodopsin  and  that 
this  changes  upon  irreversible  bleaching  in  vitro.   Prelimi- 
nary results  show  that  changes  in  the  protein  conformation 
may  take  place  which  maintain  the  pigment  in  an  unbleached 
form. 

Proposed  Course  of  Project:   Same  as  for  Project  Subtitle  I, 
with  terminating  studies  those  of  the  optical  properties  of 
certain  intermediary  forms  of  rhodopsin. 
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Honors  and  Awards 


Presentation  of  the  paper  "Ultraviolet  Optical  Properties  of 
Mucopolysaccharides"  at  the  Federation  of  American  Societies 
for  Experimental  Biology,  April  1968. 


Publications: 


Stone,  A.  L.  and  Bradley,  D.  F. :   Aggregation  of  cationic 
dyes  on  acid  polysaccharides.   Part  I.  Spectrophotometric 
titration  with  acridine  orange  and  other  metachromatic  dyes, 
Biochim.  Biophys.  Acta  148:   172-192,  Oct.  1967. 

Stone,  A.  L. :   Aggregation  of  cationic  dyes  on  acid  poly- 
saccharides.  Part  II.  Quantitative  parameters  of  meta- 
chromasy.   Biochim.  Biophys.  Acta  148:   193-206,  Oct.  1967. 

Stone,  A.  L. :   Amide  Cotton  effects  in  heparin.   Nature  216; 
551-554,  Nov.  1967. 

Stone,  A.  L. :   Conformation  of  hexose  polysaccharides  in 
solution.   In  Fasman,  G.  D.  and  Timasheff,  S.  N.  (Eds.): 
Biological  Macromolecules,  2.   New  York,  Marcel  Dekker, 
in  press  for  1968. 
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serial   No.    M-NC-22 

1.  Neurochemistry 

2.  Physical  Chemistry 

3.  Bethesda,    Md. 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   The  Role  of  the  Cell  Membrane  in  Cellular 
Organization,  a  Molecular  Study 

Previous  Serial  Number:   SAME 

Principal  Investigator:   David  M.  Neville,  Jr. 

Man  Years: 

Total:   2 
Professional:   1 
Other:   1 

Project  Description: 

Objectives:   The  aim  of  this  project  is  to  determine  the 
specific  chemical  interactions  which  occur  at  the  surfaces 
of  cells  which  affect  cellular  differentiation  and  cellular 
organization.   Specifically  we  propose  that  the  recognition 
which  cells  have  of  their  environment  and  neighboring  cells 
is  mediated  by  specific  proteins  on  the  surface  membranes. 
Each  cell  has  a  specific  protein  or  eigen  protein  which  can 
be  recognized  by  other  cells,  signalling  the  identity  of 
the  cell.   Our  aim  is  to  isolate  and  purify  these  proteins 
and  to  develop  antibodies  to  them.   By  adding  purified 
eigen  proteins  or  eigen  protein  antibodies  to  cellular 
systems  we  aim  to  alter  patterns  of  cellular  organization 
and  behavior. 

Methods  Employed;   Ultracentrifugation,  disc  electrophoresis, 
gel  filtration,  immuno-dif fusion,  fluorescence  microscopy, 
tissue  and  organ  culture. 

Major  Findings:   Rodent  liver  cell  surface  membranes  contain 
a  liver  specific  protein  which  accounts  for  15%  of  the  total 
membrane  protein.   This  protein  has  been  isolated  and  puri- 
fied under  mild  conditions.   The  protein,  consisting  of  two 
non-identical  subunits  has  a  molecular  weight  of  170,000  and 
is  either  heavily  hydrated  or  rod-like  in  shape.   Antibodies 
against  the  liver  eigen  protein  produce  alterations  in  the 
organization  of  liver  cells  cultured  in  vitro. 
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Scientific  Significance:   This  is  the  first  time  that  an 
organ  specific  protein  has  been  found  in  a  cell  surface 
membrane.   These  findings  are  consistent  with  the  theory 
that  cellular  recognition  is  mediated  by  cell  surface  specific 
proteins. 

Honors  and  Awards:  None 

Publications: 

Neville,  D.  M. ,  Jr.:   Isolation  of  an  organ  specific  protein 
antigen  from  cell  surface  membrane  of  rat  liver-   Biochim. 
Biophys.  Acta  154:   540-552,  Apr.  1968. 
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Serial  No.  M-NC-27 

1.  Neurochemistry 

2.  Physical  Chemistry 

3.  Bethesda,  Md. 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   The  Stability  and  Optical  Properties  of  Molecular 
Aggregates 

Previous  Serial  Number:   SAME 

Principal  Investigator:   Howard  DeVoe 

Other  Investigator:   Wesley  Tzall 

Cooperating  Units:   None 

Man  Years 

Total:   1.17 
Professional:   1 
Other:   0.17 

Project  Description: 

Objectives:   To  develop  a  theoretical  basis  for  understanding 
the  changes  which  occur  in  the  energy  and  the  optical  pro- 
perties of  molecular  units  upon  aggregation,  crystallization, 
or  polymerization.   Examples  of  useful  applications  of  this 
theory  to  biological  macromolecules  include   1)  changes  in 
optical  properties  in  the  helical  conformation  of  biological 
macromolecules,  such  as  hypochromism  of  nucleic  acids,  the 
blue  shift  of  the  absorption  band  of  polypeptides,  and  the 
circular  dichroism  of  polypeptides  and  nucleic  acids;  and 
2)  the  physical  basis  for  the  thermodynamic  stability  of 
particular  conformations  of  biological  macromolecules  under 
given  conditions  of  temperature  and  solvent. 

Major  Findings:   1.   Detailed  calculations  were  made  of  the 
absorption  spectra  in  the  260  millimicron  region  predicted 
by  classical  oscillator  theory  for  two  different  molecules 
of  helical  double-stranded  DNA.   The  theory  was  developed 
by  DeVoe  (H.  DeVoe,  J.  Chem.  Phys.  41,  393,  1964).   Including 
the  full  in-plane  polarizability  of  the  base  groups  was  found 
to  cause  an  overestimate  of  the  hypochromism,  because  of  the 
overestimate  of  coupling  constants  by  the  point  dipole 
approximation  and  because  of  the  neglect  of  solvent 
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polarizability.   In  the  case  of  a  molecule  containing  a 
quasi-random  sequence  of  the  four  naturally  occurring  bases, 
hyperchromism  at  297  millimicrons  was  predicted.   This 
finding  suggests  that  the  hyperchromism  observed  experi- 
mentally in  DNA  in  this  region  is  due  entirely  to  the  in- 
plane  tttt*  transitions  of  the  bases  instead  of  to  out-of-     ^ 
plane  nir*  transitions  as  suggested  by  other  workers.         ■ 

2.  Theoretical  calculations  of  the  hypochromism  of 
concentrated  DNA,  as  found  in  semicrystalline  fibers  of  the 
B  form  of  the  lithium  salt,  were  found  to  predict  approxi- 
mately the  same  extent  of  hypochromism  as  in  dilute  solutions! 
These  calculations  were  made  on  poly  AT  (nonalternating 
sequence)  using  Tinoco's  theory.   These  results  do  not  agree 
with  a  report  in  the  literature  that  DNA  is  more  hypochromic 
in  concentrated  than  in  dilute  solutions. 

3.  Detailed  calculations  were  made  of  polarized 
absorption  spectra  of  crystalline  anthracene,  using  a  version 
of  classical  optical  theory  adapted  to  molecular  crystals 

(H.  DeVoe,  J.  Chem.  Phys.  43,  3199,  1965).   The  predicted 
spectra  are  in  reasonable  agreement  with  experiment  and  show 
the  additional  detail  obtained  by  this  theory  compared  to 
the  commonly  used  exciton  treatment. 

4.  Constant  temperature  equipment  was  installed  on  a 
Gary  model  15  spectrophotometer  and  preliminary  absorption 
measurements  in  digital  output  form  were  made  on  aqueous 
solutions  of  the  dye  acridine  orange  (with  Mr.  Wesley  Tzall) . 
Computer  processing  of  the  output  yielded  values  for  the 
association  constant  of  the  dye  at  25",  40°  and  60**C,  but 
the  values  were  not  accurate  enough  to  determine  the  enthalpy 
of  association. 

5.  A  general  theory  of  the  conformational  energies  of 
macromolecules  in  solution  was  formulated  by  classical 
statistical  mechanics.   The  theory  suggests  how  measurements 
in  model  systems  may  be  combined  with  theoretical  molecular 
potential  functions  to  allow  the  quantitative  prediction  of 
conformational  equilibrium  constants.   This  work  will  appear 
under  the  title  "Theory  of  the  conformations  of  biological 
macromolecules  in  solution"  as  a  chapter  in  "Biological 
Macromolecules,  Vol.  2:  Structure  and  Stability",  edited  by 
S.  N.  Timasheff. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institut"e1   This  project  is  a  contribution  to  the  aim  of 
molecular  biology:   to  understand  structure  and  function  at 
the  molecular  level.   The  optical  properties  (absorption  and 
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optical  activity)  of  biological  macromolecules  are  important 
tools  in  determining  their  conformations.   The  biological 
functions  of  these  macromolecules  depend  on  their  stable 
conformations  as  determined  by  a  delicate  balance  of  various 
thermodynamic  energy  contributions. 

Proposed  Course  of  Project;   Attention  will  be  concentrated 
on  the  measurement  of  dye  association  constants  as  a  function 
of  temperature  and  solvent.  Dye  dimers  are  a  model  system 
for  hydrophobic  and  London  interactions  between  aromatic 
groups  in  biological  macromolecules.   The  apparatus  has  been 
improved  and  a  better  computer  program  for  processing  the 
spectral  data  has  been  written.   Eventually  it  is  hoped  to 
incorporate  the  thermodynamic  parameters  evaluated  in  this 
study  into  a  semiempirical  theory  of  effective  potential 
functions  between  molecular  groups  in  a  solvent  environment. 

Honors  and  Awards 

Invited  lecture  on:   "The  Theory  of  Hypochromism  of  Bio- 
polymers",  presented  at  a  Symposium  on  Electronic  Aspects 
of  Biochemistry  organized  by  the  New  York  Academy  of  Sciences, 
New  York  City,  Dec.  11-13,  1967. 
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1.  Neurochemistry 

2.  Physical  Chemistry 

3.  Bethesda,  Md. 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 


Project  Title; 


A  Theoretical  and  Technical  Approach  to  the 
Problem  of  Determining  the  Sequence  of  Elements 
in  a  Biopolymer 


Previous  Serial  Number; 


SAME 


Principal  Investigator:   Carl  R.  Merril 


D.  F.  Bradley,  G.  Cantoni,  L.  Sheiner, 
M.  Shapiro,  J.  E.  Vinton,  H.  A.  Nash, 
Ann-Marie  Reardon 

A-LPB,  M-LGCB,  CR-DSA,  N-SN,  M-TD 


Other  Investigators: 

Cooperating  Units: 

Man  Years 

Total :   1 
Professional:   1 
Others :   0 

Project  Description: 

Objectives:   By  the  use  of  physical  studies  employing 
ultracentrifugation  and  chemical  analysis  involving  modern 
computer  techniques,  statistical  models,  electron  microscopy 
and  automated  chemical  analysis  it  is  hoped  to  obtain  a 
better  understanding  of  the  primary  structure  of  large 
molecules,  such  as  DNA,  RNA,  and  proteins. 

Methods  Employed:   Computer  programming,  micromanipulation, 
autoradiography,  cellular  culturing  techniques,  process 
control  techniques  utilizing  the  digital  computer,  polaro- 
graphy,  counter  current  distribution,  column  chromatography, 
disc  electrophoresis,  spectral  analysis  and  ultracentrifu- 
gation. 

Major  Findings  and  Scientific  Significance:   The  first  com- 
plete  primary  structure  of  a  nucleic  acid,  alanine  transfer 
RNA,  was  reported  three  years  ago  by  Holley  and  his  col- 
leagues (Science,  147,  1462,  1965).   In  a  commentary  by 
Shapiro  et  al.  (Science,  150,  921,  1965),  on  that  pioneering 


535 


Serial  No.  M-NC-35,  page  2 

report,  six  inconsistencies  between  the  published  data  and 
the  proposed  sequence  were  pointed  out.   Four  of  these  in- 
consistencies could  be  resolved  by  constructing  a  sequence 
similar  to  Holley's,  but  containing  one  less  cytosine  and 
one  more  guanine.   Holley's  proposed  sequence  predicts  that 
an  octanucleotide  fragment  should  be  the  largest  fragment 
generated  by  limit  digestion  with  pancreatic  RNase.   In 
contrast  the  modified  sequence  proposed  by  Shapiro  et  al. 
predicted  that  a  nonanucleotide  should  be  the  largest 
fragment  formed  by  limit  digestion  with  pancreatic  RNase. 
Holley  rejected  this  modified  sequence  on  the  basis  of  data 
from  a  partial  snake  venom  phosphodiesterase  digestion  and 
chromatography  which  was  interpreted  as  proof  of  the  octa- 
nucleotide nature  of  the  largest  fragment  (Science,  150, 
921,  1965).   Another  problem  in  Holley's  sequence  was  the 
presence  of  0.47  diHU  residues  at  position  48;  Holley's  own 
interpretation  of  this  finding  suggested  molecular  hetero- 
geneity of  his  tRNA^^^. 

To  resolve  the  differences  between  Holley's  and  our 
interpretation  of  Holley's  own  data,  it  became  necessary 
therefore  to  reinvestigate  experimentally  the  primary  struc- 
ture of  yeast  alanine  tRNA.   After  extensive  purification, 
Baker's  yeast  alanine  tRNA  was  separated  into  two  molecular 
species;  it  was  demonstrated  that  the  largest  fragment,  pro- 
duced by  the  complete  digestion  of  alanine  tRNA  I  with  pan- 
creatic RNase,  is  a  nonanucleotide,  not  an  octanucleotide; 
the  structure  and  composition  of  all  the  other  oligonucleo- 
tide fragments  agree  with  the  earlier  results  of  Holley  et^  al, 
These  findings  indicate  that  the  original  sequence  proposed 
by  Holley  in  his  work  should  be  revised  by  the  addition  of  a 
single  guanine  residue  between  positions  47  and  48.   tRNA  I 
contains  two  dihydrouridines  while  tRNA  II  contains  three. 
Whether  further  differences,  if  any,  exist  between  ala-tRNA  I 
and  ala-tRNA  II,  in  addition  to  the  variation  in  dihydro- 
uridine  content,  is  not  yet  known. 

Some  of  the  techniques  developed  in  the  alanine  tRNA 
work  above  are  currently  being  employed  on  larger  nucleic 
acids  structures  such  as  viral  chromosomes  with  encouraging 
results. 

Proposed  Course  of  Project:   Further  analysis  of  the  alanine 
transfer  RNA's  I  and  II  should  resolve  whether  there  are 
further  sequence  differences  between  the  two  species. 

Application  of  the  developed  techniques  to  larger 
nucleic  acids  should  begin  to  give  insight  into  the  struc- 
ture and  mode  of  action  of  genetic  units  such  as  chromosomes. 
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Honors  and  Awards 


Invited  lecture  on:   "Sequence  Analysis  of  S-RNA".   American 
Society  for  Microbiology,  Georgetown  University,  April  23, 
1968. 


Publications; 


Yarnell,  P.,  Merril,  C.  R.,  Charlton,  G. ,  Ghiardi,  F.,  and 
Ommaya,  A.  K. :   Cerebral  fluid  cavity  oxygen  tension.  Pre- 
liminary report  of  observations  in  man.   Neurology  17: 
659-669,  July  1967. 

Merril,  C.  R. ,  Charlton,  G.,  Yarnell,  P.,  and  Ommaya,  A.  K. : 
Effect  of  arterial  oxygen  on  mammalian  brain  oxygen  tension, 
Nature  216:   295-297,  Oct.  1967. 

Yarnell,  P.,  Charlton,  D.,  Merril,  C.  R. ,  Ghiardi,  F.,  and 
Ommaya,  A.  K. :   Dynamics  of  oxygen  tension  in  the  cisternal 
cerebrospinal  fluid  of  the  rhesus  monkey.   J.  Neurosurgery 
27:   515-524,  Dec.  1967. 
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1.  Neurochemistry 

2.  Physical  Chemistry 

3.  Bethesda,  Md. 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Intermolecular  Forces  and  Interactions  between 
Nucleotides 

Previous  Serial  Number:   SAME 

Principal  Investigator:   Howard  A.  Nash 

Other  Investigators:   Dan  F.  Bradley,  Ann-Marie  Reardon 

Man  Years: 

Total :   1 
Professional:   1 
Other :   0 

Project  Description: 

Objectives:   Part  1.   To  understand,  at  the  molecular  and 
submolecular  levels,  the  phenomena  of  normal  and  altered 
genetic  transmission. 

Part  2.   To  elucidate  the  physical  basis  underlying  the 
stereoisomerisation  of  vitamin  A  aldehyde. 

Methods  Employed:   Quantum  mechanics  applied  to  chemical 
systems;  potential  function  analyses  of  hydrocarbon  inter- 
actions; computer  techniques  using  the  IBM  360-50. 

Major  Findings  and  Significance:   Part  1.   Previous  work 
from  this  laboratory  has  established  a  method  for  predicting 
the  most  favored  geometric  arrangement  for  a  given  pair  of 
rigid  molecules  and  their  energy  of  interaction  in  the 
geometry.   The  application  of  this  methodology  to  the  for- 
mation of  nucleotide  base  pairs  stimulated  the  evolution  of 
a  specific  submolecular  model  for  the  process  of  deoxyribo- 
nucleic acid  (DNA)  replication.   In  ongoing  efforts  to 
exploit  the  power  of  this  model,  we  are  investigating  the 
calculated  molecular  details  of  some  of  the  proposed 
mechanisms  of  spontaneous  mutation. 
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The  original  suggestion  of  Lawley  and  Brooks  that 
spontaneous  mutations  would  arise  by  mispairing  of  guanine 
anions  in  solution  with  thymine  on  DNA  or  similarly,  thymine 
anions  with  guanine  has  been  considered  an  embarrassing 
source  of  an  overabundance  of  spontaneous  mutations,  ^.e . , 
in  its  naive  form,  the  Lawley-Brooks  scheme  predicts  a 
spontaneous  mutation  rate  104-105  times  as  high  as  that 
observed  in  vivo.   This  predicted  mutation  rate  arises  when 
one  couples  the  observed  equilibrium  constant  for  the 
appropriate  anionization  of  guanine  or  thymine  with  the 
assumption  that  every  such  anion  can  be  incorporated  as  half 
of  a  mispair  with  the  same  efficiency  as  a  neutral  nucleo- 
tide is  incorporated  as  half  of  a  Watson-Crick  pair.   This 
assumption  follows  from  the  widespread  practice  of  pre- 
dicting equilibrium  geometries  and  association  energies 
solely  on  the  basis  of  the  number  of  linear  hydrogen  bonds 
it  is  possible  to  draw  on  paper  for  a  particular  pair  of 
molecules.   The  replacement  of  this  simplistic  procedure  by 
the  more  detailed  and  precise  methods  developed  earlier 
provides  a  completely  different  picture.   The  mismatched 
base  pairs  in  question  are  now  calculated  to  have  either  an 
energy  much  less  favorable  than  the  competing  complementary 
pairs  (guanine  anion  -  thymine  vs.  adenine  thymine)  or  a 
geometry  unlike  that  of  a  Watson-Crick  pair  (thymine  anion- 
guanine)  .   According  to  the  model  of  DNA  replication  men- 
tioned above,  either  of  these  results  is  sufficient  to 
seriously  hinder  the  incorporation  of  the  nucleotide  in 
question.   Thus  the  problem  of  excessive  spontaneous  muta- 
tion by  anion  formation  has  been  resolved. 

Recently,  consideration  of  theoretical  and  experimental 
evidence  from  a  variety  of  sources  has  stimulated  the 
evaluation  of  a  new  model  of  chromosomal  integration  of 
autonomous  DNA.   Experiments  to  test  this  model  are  currently 
being  designed. 

Part  2.   The  stereoisomerization  of  vitamin  A  aldehyde 
is  fundamental  to  the  visual  process.   The  dark  adapted 
retina  contains  11-cis  vitam.in  A  aldehyde  (retinal)  .   During 
exposure  to  light  this  compound  isomerizes  to  become  all- 
trans  retinal.   In  the  retina  the  vitamin  A  aldehyde  is 
present  in  a  complex  with  a  protein  called  opsin.   As  a 
preliminary  to  the  understanding  of  how  the  absorption  of 
light  by  this  protein  complex  is  related  to  the  isomerization 
of  the  vitamin  A,  and  how  this  isomerization  is  related  to 
visual  excitation,  the  submolecular  basis  of  the  isomerization 
of  vitamin  A  itself  needs  to  be  described. 


540 


Serial  No.  M-NC-37,  page  3 


To  this  end  a  scheme  for  calculating  the  relative 
stability  of  various  geometric  arrangements  of  single  con- 
jugated hydrocarbon  molecules  has  been  developed.   The 
relative  stabilities  are  given  by  the  difference  in  potential 
energies;  the  latter  quantities  are  calculated  from  considera- 
tion of  two  factors  -  the  energy  of  interaction  between  pairs 
of  atoms  not  directly  bonded  to  one  another  and  the  total  ir 
electronic  energy  of  the  molecule.   The  scheme  has  been  shown 
to  provide  calculated  energies  and  geometries  in  good  agree- 
ment with  experiment  for  several  simple  hydrocarbons.   Using 
this  scheme  to  investigate  the  calculated  energies  of  a  large 
sample  of  trial  geometric  structures  of  11-cis  retinal  a 
novel  structure  of  minimum  energy  was  uncovered.   The  struc- 
ture is  unusual  in  that  intramolecular  crowding  has  been 
relieved  by  rotation  about  two  non-neighbor  bonds.   The 
calculated  relative  stability  of  11-cis  retinal  in  this 
geometry  is  in  excellent  agreement  with  recently  published 
experimental  data  and  represents  a  great  improvement  in  the 
agreement  reached  between  theory  and  experiments  by  earlier 
workers . 

Future  Course  of  the  Experiment;   Part  1.   Other  modes  of 
spontaneous  and  assisted  mutations  will  be  investigated 
using  the  approach  detailed  above.   Specifically,  spontaneous 
mutation  by  tautomer  formation  and  chemical  mutagenesis  by 
halopyrimi dines  will  be  examined. 

Part  2.   This  project  is  essentially  completed.   Further 
investigation  on  the  visual  process  itself  will  require  more 
detailed  knowledge  of  the  geometrical  relationship  between 
the  components  of  the  opsin-vitamin  A  complex.   The  metho- 
dology developed  for  calculation  of  the  energy  of  hydro- 
carbons should  prove  of  use  in  analysis  of  other  biochemical 
systems  in  the  future. 

Honors  and  Awards:   None 

Publications: 

Bradley,  D.  F.  and  Nash,  H.  A.:   Physics  of  protein 
synthesis.   In  Pullman,  B.  (Ed.):   Molecular  Associations 
in  Biology.   New  York,  Academic  Press,  1968,  pp.  137-144. 
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Project  Description: 

Objectives:   The  goal  of  this  project  has  been  to  determine 
whether  or  not  planarians,  in  particular  those  of  the  species 
Dugesia  dorotocephala ,  can  be  conditioned  easily,  efficiently, 
and  in  sufficient  numbers  according  to  a  classical  condi- 
tioning paradigm.   If  this  objective  proves  realizable,  the 
planarian  will  be  an  appropriate  subject  for  the  study  of 
the  molecular  bases  of  memory  and  learning.   Its  unique 
position  on  the  phyletic  tree  as  the  simplest  animal  with 
a  rudimentary  brain  and  a  true  synaptic  nervous  system 
renders  it  the  ideal  animal  in  which  to  investigate  the 
basic  mechanisms  underlying  the  acquisition  of  a  conditioned 
response . 

Methods  Employed:  Conditioning  was  effected  by  means  of  a 
water-filled  chamber  apparatus  in  which  the  test  planarian 
could  be  exposed  to  paired  stimuli  of  light  (CS)  and  elec- 
trical shock  (UCS) .  The  first  apparatus  used  was  manually 
controlled  using  a  Harvard  inductorium  with  storage  batteries 
as  the  electrical  source.  This  arrangement  was  later  sup- 
planted by  a  similar  apparatus  which  automatically  regulates 
the  onset  and  the  pairing  of  the  stimuli  and  enables  one  to 
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train  several  planarians  simultaneously.   The  battery  source 
was  replaced  by  a  Grass  model  S-4  square  wave  stimulator 
which  provides  monophasic  pulse  trains  of  variable  frequency, 
duration, and  amplitude. 

Major  Findings:   The  first  experiment  performed,  in  the  wake 
of  the  previous  year's  failure  to  condition  the  lethargic 
Dugesia  tigrina,  employed  the  manually  controlled  apparatus. 
Three  months  of  individual  training  produced  eleven  con- 
ditioned planarians  (Dugesia  dorotocephala) .   Details  of 
this  experiment  can  be  found  in  a  separate  report. 

Although  this  experiment  demonstrated  that  planarians 
could  in  fact  be  conditioned  in  this  laboratory,  it  unequi- 
vocally indicated  that  sufficient  numbers  for  a  larger 
statistical  sampling  could  not  be  produced  by  means  of  the 
current  apparatus.   The  ideal  arrangement  would  simultan- 
eously condition  large  numbers  of  planarians  in  a  relatively 
short  time.   It  is  hoped  that  the  new  apparatus  will  prove 
this  goal  feasible. 

The  current  arrangement  provides  a  large  training  area 
to  accommodate  more  planarians  at  a  time  and  automatically 
regulates  all  conditioning  trials.   A  separate  report  gives 
a  detailed  description  of  this  apparatus. 

In  addition,  investigation  of  the  neuroanatomy  of  the 
planarian  nervous  system  has  been  undertaken  by  means  of 
Betchaku's  copper  sulf ate-silver  nitrate  staining  procedure 
(Stain  Technology,  1960) .   Sections  of  naive  planarians 
have  been  prepared  and  await  comparison  with  corresponding 
sections  of  trained  subjects. 

Future  Course  of  Project:   The  results  of  the  experiment  in 
progress  will  determine  the  future  of  further  studies  in 
this  area.   If,  in  fact,  the  system  proves  workable,  several 
possibilities  for  further  investigation  exist. 

Reports  of  the  transfer  of  conditioning  from  a  trained 
planarian  to  first  and  second  asexual  generations  engenders 
interest  in  the  possibility  of  a  Lamarckian  transfer  of 
conditioning  or  a  predisposition  toward  conditioning  from 
trained  parent  planarians  to  their  progeny.   However,  the 
exact  retention  time  of  the  conditioned  response  must  be 
elucidated  to  determine  whether  or  not  it  extends  beyond 
the  period  of  development  of  the  young  planarians  in  the 
cocoon. 
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Investigation  of  the  effects,  if  any,  of  selective 
stimulation  of  different  groups  of  neurons  according  to  the 
hypothesis  of  Best  and  Elshtain  (Science,  1966)  also  would 
shed  more  light  on  the  mechanisms  underlying  the  acquisition 
of  a  conditioned  response.   This  selective  stimulation  is 
effected  by  variation  of  the  frequency  and  duration  of  the 
stimulating  electrical  pulse  train. 

Finally,  continuation  of  the  neuroanatomical  studies 
with  possible  extension  to  the  electron  microscope  could 
yield  significant  information  with  regards  to  changes 
associated  with  conditioning  at  the  cellular  and  sub- 
cellular levels. 

The  ultimate  goal  of  these  and  related  studies  is  the 
determination  of  the  distinct  molecular  species  -  be  they 
nucleic  acids,  proteins,  or  both  -  involved  in  the  tran- 
scription and  storage  of  memory  traces. 

Honors  and  Awards:   None 

Publications:   None 
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Project  Description: 

Objectives:   The  oxidation  of  foodstuffs,  which  ultimately 
supplies  the  energy  for  all  cellular  functions,  can  be 
effected  by  two  completely  different  processes.   Organic 
compounds  can  either  be  oxidized  by  dehydrogenation,  the 
removal  of  hydrogen,  or  by  oxygenation,  the  addition  of 
oxygen  to  the  substrate  molecule.   The  first  type  of  re- 
action predominates  in  carbohydrate  and  fat  metabolism. 
The  mechanism  of  this  kind  of  oxidation  has  been  the  subject 
of  investigation  for  50  years  and  is  now  quite  well  under- 
stood.  Oxygenation  reactions  are  encountered  mainly  in  the 
cellular  catabolism  of  ring  compounds  such  as  aromatic  and 
heterocyclic  amino  acids,  hormones  and  drugs.   In  contrast 
to  hydrogenations,  the  mechanism  of  oxygenation  reactions 
has  remained  obscure.   The  conversion  of  phenylalanine  to 
tyrosine  is  an  oxidation  reaction  of  this  type  and  the  goal 
of  this  study  is  to  gain  insight  into  the  mechanism  of  this 
kind  of  oxidation  reaction. 

Major  Findings:   A  new  factor  has  been  found  to  be  involved 
in  the  conversion  of  phenylalanine  to  tyrosine.   This  factor, 
which  has  been  purified  several  hundred-fold  from  rat  liver 
extracts,  stimulates  the  hydroxylation  reaction  two-  to 
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four-fold  when  the  reaction  is  assayed  under  specific  con- 
ditions.  Significantly,  it  stimulates  only  in  the  presence 
of  reduced  biopterin,  the  naturally-occurring  coenzyme. 

Kinetic  analysis  of  the  hydroxylation  reaction  has 
established  that  the  mechanism  of  the  reaction  is  one  that 
requires  that  phenylalanine,  oxygen  and  pteridine  cof actor 
be  on  the  enzyme  surface  simultaneously  before  any  hydroxy- 
lation takes  place. 

The  activity  of  phenylalanine  hydroxylase  has  been 
examined  in  a  patient  with  hyperphenylalaninemia,  a  variant 
of  the  disease,  phenylketonuria  (PKU) .   The  patient  had 
about  five  percent  of  the  normal  activity  of  the  enzyme, 
clearly  distinguishing  this  disease  from  classical  PKU. 

Scientific  Significance:   The  finding  that  another  factor 
is  involved  in  phenylalanine  hydroxylation  should  help  in 
elucidating  the  mechanism  of  the  enzymatic  reaction.   This 
factor  may  also  be  of  importance  in  understanding  how  the 
activity  of  this  enzyme  is  regulated  in  vivo. 

The  kinetic  analysis  of  phenylalanine  hydroxylase  has 
established  that  there  are  at  least  two  distinct  mechanisms 
for  hydroxylation  reactions:   a)  the  dopamine-p -hydroxylase 
type  of  reaction  in  which  a  reduced  form  of  the  enzjmie  is 
an  intermediate  and  b)  the  phenylalanine  and  tjrrosine 
hydroxylase  type  of  reaction  in  which  there  is  no  reduced 
.  enzyme  formed. 

The  results  of  the  enzyme  analysis  carried  out  on  the 
hyperphenylalaninemia  patient  have  established  at  the  enzyme 
level  that  this  disease  is  distinct  from  classical  PKU. 
There  appears  to  be  a  good  correlation  between  the  severity 
of  the  enzyme  defect  and  the  degree  of  mental  retardation. 
By  both  criteria,  hyperphenylalaninemia  seems  to  be  a  milder 
form  of  the  disease  than  is  classical  PKU. 

Proposed  Course  of  Research:   Further  purification  of  the 
new  factor  will  be  attempted  and  the  mechanism  of  its 
action  will  be  studied. 

Honors  and  Awards:   None 

Publications: 

Kaufman,  S. :   Unanswered  questions  in  the  primary  metabolic 
block  in  phenylketonuria.   In  PKU  and  Allied  Metabolic  Dis- 
eases.  Washington,  D.C.,  U.S.  Uept .  HKW  (Children's  Bureau), 
1967,  pp.  205-209. 
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Project  Description: 

Objectives:   This  investigation  is  a  continuation  of  pre- 
vious work  in  this  laboratory  concerning  the  mode  of  bio- 
synthesis of  the  hormone  norepinephrine  by  the  adrenal 
medulla.   It  is  concerned  with  defining  the  mechanism  of 
this  reaction. 

Methods  Employed:   A  semi-automatic  timing  and  rapid 
delivery  device  was  developed  to  study  rapid  enzyme  kinetics. 
As  low  concentrations  of  reactants  were  used  in  these  studies, 
radioactive  tracer  techniques  were  developed  to  measure 
product  formed  in  each  step  of  the  reaction.   Radioactive 
phenylethylamine  was  determined  by  chromatographic  techniques. 
Dehydroascorbate  production  was  quantitated  by  determination 
of  the  radioactivity  of  its  2,4-dinitrophenylhydrazine 
derivative. 

Major  Findings:   We  have  previously  shown  that  the  hydroxyla- 
tion  reaction  of  dopamine-e -hydroxylase  can  be  separated 
into  two  steps:   a  reduction  of  the  enzyme  by  ascorbate, 
followed  by  reoxidation  of  the  enzyme  during  hydroxylation 
of  the  substrate.   It  has  also  been  shown  that  fumarate  is 
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an  activator  of  the  enzyme.   From  our  studies  it  presently 
appears  that  the  second  step  goes  to  completion  only  in  the 
presence  of  fumarate.   The  extent  of  the  reaction  in  the 
absence  of  fumarate  is  approximately  one-fifth  of  that  in 
the  presence  of  fumarate.   In  addition,  it  appears  that  the 
rate  of  the  reaction  between  phenylethylamine  and  the  reduced 
enzyme  intermediate  in  the  absence  of  fumarate  is  quite  slow, 
with  a  second  order  rate  constant  in  the  range  of  2-3  liter/ 
mole-minute. 

The  fact  that  the  extent  of  the  reaction  in  the  absence 
of  fumarate  differed  from  that  in  the  presence  of  fumarate 
suggested  that  we  should  be  able  to  detect  some  reversibilty 
of  the  second  step.   Experiments  by  sensitive  isotope  dilu- 
tion methods  showed  no  detectable  reversibility.   In  the 
light  of  this  finding  the  effect  of  fumarate  on  the  extent 
of  the  reaction  is  quite  puzzling.   The  reaction  should  go 
to  completion  whether  or  not  fumarate  is  present.   We  may 
consider  that  fumarate  affects  the  extent  of  the  reduction 
of  the  enzyme  by  ascorbate,  and  this  is  secondarily  re- 
flected in  a  difference  in  the  amount  of  substrate  subse- 
quently hydroxylated.   Alternately,  in  the  absence  of 
fumarate  a  competing  oxidation  of  the  reduced  enzyme  inter- 
mediate may  occur  which  is  nonproductive  with  respect  to  the 
hydroxylation  of  substrate. 

Scientific  Significance:   The  mechanism  of  action  of  dopamine- 
3 -hydroxylase,  an  important  enzyme  of  catecholamine  biosyn- 
thesis, is  being  studied.   In  the  course  of  these  studies 
we  have  demonstrated  some  actions  of  fumarate  on  the  system. 
These  effects  by  a  product  of  carbohydrate  metabolism  on 
catecholamine  biosynthesis  are  quite  dramatic  iii  vitro  but 
their  physiologic  importance  remains  to  be  elucidated. 

Proposed  Course  of  Project:   Further  experiments  to  investi- 
gate the  mechanism  of  the  fumarate  affect  will  be  performed. 

Honors  and  Awards:   None 

Publications: 

Kaufman,  S.,  Bridgers,  W. ,  and  Baron  J.:   Studies  on  the 
mechanism  of  action  of  dopamine-g-hydroxylase .   Proceedings 
of  International  Oxidative  Symposium,  San  Francisco,  1967, 
to  be  published  in  J.  Phys.  Chem. 
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Project  Description: 

Objectives:   The  hydroxylation  of  tyrosine  to  form  dihydroxy- 
phenylalanine  (DOPA)  has  been  amply  studied  as  one  step  in 
the  pathway  to  melanin  formation  in  pigmented  epithelium, 
pigmented  tumors,  and  various  plants.   This  reaction  has 
also  been  proposed  as  a  step  in  the  biosynthesis  of  adrena- 
lin and  noradrenalin  in  the  adrenal  gland  and  has  been 
demonstrated  to  occur  in  adrenal  slices.  At  the  time  this 
study  was  initiated,  no  reports  had  been  published  indicating 
that  the  enzyme  system  had  been  isolated  although  a  report 
had  subsequently  been  published  showing  this  reaction  to 
occur  in  adrenal  homogenates. 

Three  types  of  electron  donors  are  known  to  function  in 
hydroxylation  reactions.   Two  of  these,  the  reduced  pyridine 
nucleotides  and  ascorbic  acid  are  the  active  reductants  in 
most  of  the  hydroxylations  described.   The  tetrahydro- 
pteridine  studied  in  this  laboratory  is  known  to  function 
only  in  the  phenylalanine  hydroxylating  system.   However, 
the  adrenal  gland  is  known  to  contain  significant  amounts 
of  biopterin  and  the  pteridine  cofactor  as  isolated  from 
rat  liver  has  recently  been  proved  to  be  a  dihydrobiopterin. 
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It  was  of  interest  to  attempt  to  demonstrate  the 
enzymatic  hydroxylation  of  tyrosine  to  DOPA  by  cell-free 
beef  adrenal  extracts  and  to  determine  whether  tetrahydro- 
biopterin  might  be  the  electron  donor  in  the  reaction. 

Methods  Employed:   Classical  methods  of  protein  solubili- 
zation and  fractionation  were  employed  in  the  enzyme  puri- 
fication.  Enzymatic  conversion  of  L-tyrosine  to  L-3,4- 
dihydroxyphenylalanine  (DOPA)  was  followed  by  determination 
of  DOPA  formed,  tritium  released  (when  L-3,5-ditritro- 
tyrosine  was  the  substrate)  or  tetrahydropteridine  oxidized. 
Properties  of  the  enzyme  were  obtained  from  gel  chromato- 
graphy, analytical  ultracentrif ugation,  difference  spectros- 
copy and  analytical  electrophoresis. 

Major  Findings.   The  enzyme  purification  was  greatly  simpli- 
fied:  the  enzyme  obtained  is  about  50%  pure  by  several 
different  criteria. 

With  this  highly  purified  enzyme  an  extensive  kinetic 
analysis  of  the  enzyme  was  undertaken  with  L-tyrosine  and 
three  different  tetrahydropteridines:   2-amino-4-hydroxy- 
6 , 7-dime thyl-5 ,6,7 , 8-te trahydropteridine ;  2-amino-4-hydroxy- 
6-methyl-5,6,7j8-tetrahydropteridine;  and  2-amino-4-hydroxy- 
6- (L-er ythro-1  , 2  * -dihydroxypropyl) -5 ,6,7, 8-te trahydro- 
pteridine. 

Product  inhibition  kinetics  were  obtained  using  L-3,4- 
dihydroxyphenylalanine;  inhibition  patterns  and  K^  (slope) 
were  obtained  for  tyrosine  and  for  two  different  tetra- 
hydropteridines . 

The  kinetic  analysis  revealed  that  the  reaction  pro- 
ceeds through  a  quaternary  complex  of  substrates  and 
enzjrme;  further,  information  was  obtained  which  indicates 
the  order  of  addition  of  substrates  to  the  enzyme  and  the 
order  of  release  of  the  products. 

Experiments  were  performed  using  substrate  levels  of 
the  enzyme  which  confirmed  the  conclusions  drawn  from  the 
kinetic  data. 

The  particulate  enzjrme,  still  attached  to  its  granule 
membrane,  was  extensively  compared  with  the  highly  purified 
soluble  enzyme. 
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Proposed  Course  of  Research:   The  purification  of  the 
enzyme  from  bovine  medulla  will  be  continued  with  the  aim 
of  obtaining  a  homogeneous  preparation.   When  this  goal  has 
been  achieved,  a  search  will  be  made  for  an  essential  metal 
prosthetic  group  in  the  enzyme. 

Honors  and  Awards:   None 

Publications:   None 
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Serial  No.  M-NC-42 

1.  Neurochemistry 

2.  Cellular  Regulatory 
Mechanisms 

3.  Bethesda,  Md. 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   The  Biochemical  Basis  of  Skeletal  Muscle 
Hypertrophy 

Previous  Serial  Number:   M-LGCB  46 

Principal  Investigator:   Seymour  Kaufman 

Other  Investigator:   M.  Lesch 

Cooperating  Units:   H-C 

Man  Years 

Total:   7.35 
Professional:   3.65 
Other:   3.70 

Project  Description: 

Objectives:   The  objective  of  this  project  remains  unaltered 
and  is  still  concerned  with  an  elucidation  of  the  biochemical 
correlates  of  cellular  hypertrophy.   We  are  continuing  to  use 
a  skeletal  muscle  preparation  to  study  this  process. 

Methods  Employed:   Animal  preparation  was  the  same  as  reported 
previously  for  this  project. 

We  have  finished  studies  concerned  with  chemical  analy- 
sis of  hypertrophied  muscle  and  microsome  function.   We  are 
presently  studying  ribosome  structure  and  function  in  hyper- 
trophied muscle.   These  studies  include  assays  of  iri  vitro 
ribosomal  protein  synthesis  and  ribosome  profiles  on  sucrose 
density  gradients.   The  methods  for  such  studies  have 
adapted  from  the  literature. 

Major  Findings:   1.   Last  year  we  reported  the  major  bio- 
chemical characteristics  of  hypertrophied  rat  skeletal 
muscle  4  days  after  operation.   These  studies  have  since 
been  extended  to  2  and  6  days  postoperative  and  the  findings 
at  these  times  are  essentially  identical  to  what  was  reported 
at  4  days. 
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2.  One  day  after  operation  there  is  no  increase  in 
the  dry  weight  of  the  soleus  muscle  from  the  tenotomized 
limb.   Similarly  at  one  day  postoperative  there  is  no  dif- 
ference in  RNA  and  PNA  concentrations  nor  in  rates  of  cell- 
free  in  vitro  protein  synthesis  between  the  soleus  from  the 
controT  and  experimental  leg. 

3.  The  ribosome  content  of  hypertrophied  muscle  has 
been  demonstrated  to  be  significantly  increased. 

4.  Preliminary  studies  have  shown  the  translational 
efficiency  of  ribosomes  from  hypertrophied  and  control 
muscle  to  be  identical. 

5.  In  conjunction  with  the  Cardiology  Branch  of  the 
NHI  we  have  studied  the  mechanical  properties  of  hyper- 
trophied skeletal  muscle  and  have  found  the  contractility 
of  hypertrophied  muscle  to  be  markedly  reduced. 

Scientific  Significance:  The  increased  content  of  ribo- 
somal  RNA  found  in  the  hypertrophied  skeletal  muscle  by  us, 
and  in  hypertrophied  cardiac  muscle  by  others,  indicates 
that  the  ribosome  is  a  cellular  locus  for  growth  control 
of  the  cell.  These  studies  indicate  that  future  work  should 
be  concerned  with  RNA  metabolism  in  general  and  ribosome 
function  and  structure  in  particular. 

Proposed  Course  of  Research:  Complete  studies  of  ribosome 
structure  and  function.  Initiate  studies  of  RNA  synthesis 
in  cell-free  systems  obtained  from  hypertrophied  muscle. 

Honors  and  Awards:   None 

Publications: 

Hamosh,  M. ,  Lesch,  M. ,  Baron,  J.,  and  Kaufman,  S. :   Enhanced 
protein  synthesis  in  a  cell-free  system  from  hypertrophied 
skeletal  muscle.   Science  157:   935-937,  Aug.  1967. 

Lesch,  M. ,  Parmley,  W.  W.,  Hamosh,  M.,  Kaufman,  S.,  and 
Sonnenblick,  E.  H. :   Effects  of  hypertrophy  on  the  con- 
tractile properties  of  skeletal  muscle.   Am.  J.  Physiol. 
214:   685-690,  Apr.  1968.  
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Serial  No.  M-NP-GN-40 

1.  Laboratory  of  Neurophysiology 

2.  General  Neurophysiology 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Study  of  effects  of  alteration  of  O2  and  CO2 

tension,  blood-flow  rate,  pH  of  blood  and  sub- 
arachnoid fluid  and  blood-brain  barrier  on 
electrical  "steady"  potential  shifts  of  the 
brain. 

Previous  Serial  Number:   Same 

Principal  Investigators:   W.  H.  Marshall,  H.  K.  Thompson, 

W.  Stephen  Corrie,  and  John  H.  Hubbard 

Other  Investigators:   None 

Cooperating  Units:   Institute  Marey,  College  de  France  (Jean- 
Marie  Besson  and  Prof.  Denise  Albe-Fessard) 

Man   Years 

Total:  6.3 

Professional:  4.1 

Other:  2.2 

Project  Description: 

Objectives:   Ongoing  changes  in  the  metabolic  complex  of  the 
brain  appear  to  have  a  definite  effect  upon  its  steady  potential. 
These  fluctuations  serve  as  the  background  upon  which  changes  in 
brain  D.C.  level  associated  with  sleep,  arousal,  and  learning 
must  play.   It  is  also  important  to  establish  the  source  of  these 
chemically  mediated  potentials.   If  they  do  in  fact  arise  across 
the  blood-brain  barrier,  their  proper  characterization  will  be 
necessary  for  an  understanding  of  transport  across  this  system. 

This  study  is  concerned  with  exploring  these  basic  relationships, 
particularly  with  regard  to  the  effects  of  respiratory  acidosis 
upon  brain  steady  potential.   The  origin  and  mechanism  of  pro- 
duction of  the  potential  shifts  have  also  been  investigated. 
Finally,  special  attention  has  been  given  to  critical  problems 
of  measurement,  the  understanding  of  which  may  help  to  resolve 
discrepancies  in  the  results  of  previous  investigators.   These 
problems  range  from  the  development  of  suitable,  non-polarizable, 
electrode  recording  systems  to  the  elucidation  of  those  variables 
necessary  for  the  maintenance  of  the  proper  physiological  state 
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of  the  experimental  preparations. 

Methods  Employed:   The  preparations  are  anesthetized  with  pento- 
barbital,  chloralose,  or  fluothane  and  studied  acutely.   Respira- 
tory acidosis  is  produced  by  increasing  the  concentration  of  in- 
spired COn  in  cats,  rabbits  and  monkeys.   Alveolar  CO2  is  moni- 
tored with  a  capnograph  which  samples  end  tidal  CO2.   Blood  pH, 
pC.02,  and  PO2  are  measured  concomitantly.   Non-polarizable  elec- 
trodes have  been  developed  to  record  both  D.C.  potential  shifts 
and  changes  in  pH  in  or  on  the  surface  of  the  brain.   The  associ- 
ated changes  in  cerebral  blood  flow  (CBF)  are  followed  with  the 
use  of  thermistor  and  electromagnetic  flow  probe  devices. 

Major  Findings;   In  the  cat  and  monkey  it  has  been  found  that  the 
injection  of  drugs  which  alter  CBF  in  the  absence  of  significant 
pH  change  is  accompanied  by  changes  in  the  steady  potential  of 
the  brain.   Drugs  such  as  epinephrine  which  increase  CBF  produce 
negative  shifts  in  brain  potential,  while  drugs  such  as  acetyl- 
choline and  histamine  which  reduce  CBF  produce  positive  shifts. 
During  the  administration  of  CO2  in  the  same  species,  measurements 
of  pH  at  the  surface  of  the  brain  occur  in  synchrony  with  the 
early  positive  shift  in  brain  potential  previously  described. 
Changes  in  CBF  occur  later  in  association  with  the  larger  negative 
brain  D.C.  shift.   These  findings  support  the  possibility  that  the 
negative  shifts  in  brain  steady  potential  with  CO2  in  the  cat  and 
monkey  are  attributable  to  associated  increases  in  CBF,  while  the 
positive  shifts  with  CO2  in  the  rabbit  and  dog  are  the  consequence 
of  H  ion  effects  on  the  blood-brain  barrier. 

It  has  also  been  found  that  non-specific  trauma  interferes  with 
the  production  of  the  negative  D.C.  shifts  with  CO2  much  as  does 
hypoxia.   Both  presumably  interfere  with  autoregulation  of  CBF  so 
as  to  effectively  reduce  changes  in  CBF  normally  seen  with  the 
administration  of  CO2. 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute;   The  elaboration  of  the  character  and  mechanism  of 
production  of  steady  potential  shifts  in  the  brain  is  basic  to 
the  understanding  of  blood-brain  barrier  phenomena.   The  finding 
that  changes  in  CBF  seem  to  be  associated  with  changes  in  brain 
steady  potential  is  important  in  the  interpretation  of  steady 
potential  shifts  associated  with  sleep  and  arousal.   In  the  past 
these  potential  changes  have  been  attributed  to  alterations  in 
neuronal  activity,  but  our  results  suggest  that  associated  changes 
in  CBF  may  instead  be  responsible,  and  that  the  phenomena  may  be 
classified  as  a  reflection  of  complex  metabolic  transactions  across 
the  blood-brain  barrier,  and  an  important  factor  in  a  wide  variety 
of  brain  injury  phenomena. 

There  are  intriguing  possibilities  that  injured  brain  tissue  re- 
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verts  to  prenatal  and  the  neonatal  state.   Lindsley  Syirion  has 
observed  that  injured  arterioles  in  the  baboon  brain  show  an 
anomalous  reaction  to  CO2  constriction  instead  of  dilation. 
Merril,  Charlton,  Yarnell,  and  Oiranaya,  Nature ,    216:295-297, 
1967,  using  a  very  ingenious  oxygen  electrode,  observed  that  if 
this  electrode  was  inserted  into  rat  brain  tissue  the  electrode 
would  record  the  expected  increase  of  O2  tension  circa  4  00  mm  Hg. 
when  the  preparation  was  exposed  to  95  to  100%  O2.   On  the  other 
hand,  when  similar  observations  were  made  on  the  cortex  of  Macacas 
Rhesus  monkeys,  they  found  a  decrease  of  O2  tension  readings. 
There  is  a  definite  possibility  that  this  is  due  to  species  dif- 
ference to  brain  injury.   The  O2  electrode  is  reading  O2  tension 
from  the  injured  region  and  in  the  presence  of  injury  the  monkey 
arterioles  constrict  in  the  presence  of  high  oxygen.   There  is  a 
possible  relation  between  these  observations  and  ours  in  these 
reactions  to  CO2 . 

Proposed  Course  of  Project;   Investigation  of  this  will  be  con- 
tinued  with  emphasis  on  more  accurate  measurements  of  oxygen 
tension  and  pH  of  the  brain  and  with  particular  emphasis  on  in- 
ferred failure  of  autoregulation  of  blood  flow  in  injured  brains. 

Publications;   Some  aspects  of  this  work  are  being  presented  at 
the  International  Symposium  on  "CSF  and  CBF"  in  Lund  and  Copen- 
hagen, May  9,  10,  11,  1968,  by  Professor  Jean-Marie  Besson  of 
the  Institute  Marey,  Paris,  France. 
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Serial  No.  M-NP-GN-44 

1.  Laboratory  of  Neurophysiology 

2.  General  Neurophysiology 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Metallizing  glass  micropipettes  and  other  non- 
conducting surfaces 

Previous  Serial  Number:   Same 

Principal  Investigators:   J.  Lewis  and  A.  Bak 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years 

Total:  0.2 

Professional:  0.2 

Others:  0.0 

Project  Description 

Objectives :   To  find  a  method  for  the  deposition  of  a  noble 
metal  (gold,  platinum,  palladium,  etc.)  on  a  non-conducting 
surface  such  as  glass  micropipette ,  or  other  metal  (copper, 
nickel,  etc.)  to  be  used  as  shielding  on  plastic  or  other 
non-conducting  surfaces,  such  coatings  to  be  adherent, 
continuous,  free  of  pinholes,  freely  conductive  of  the  electric 
current  and  easily  solderable. 

Methods  Employed:   Since  the  materials  to  be  coated  are  non- 
conductors ,  chemical  methods  of  deposition  are  being  investigated. 

Maj  or  Findings :   Mirrorizing  solutions  for  several  of  the  metals 
are  currently  in  use,  but  the  coatings  generally  are  not  thick 
enough  to  be  of  maximum  utility.   Successful  deposition  of  thick, 
adherent  coatings  of  silver  are  now  being  produced,  and  coated 
micropipettes  are  now  under  test.   More  work  needs  to  be  done 
with  the  other  metals  and  work  is  continuing  to  this  end. 

Where  coatings  for  shielding  on  plastic  materials  are 

concerned,  electroless  solutions  of  nickel  have  been  quite 

sucessful  and  lay  down  a  thick,  adherent  and  highly  useful 
coating  of  this  metal. 
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Significance  to  bio-medical  research  and  the  purpose  of  the 
Institute :   The  use  of  glass  micropipettes  provides  a  low- 
cost,  easy  method  of  producing  a  large  quantity  of  micro- 
electrodes  with  accuracy  and  replication  of  the  proper 
geometrical  shape.   With  the  metal  deposited  on  the  inside  of 
the  pipette,  the  microelectrode  would  have  its  own  built-in 
insulation. 

Various  plastics  are  available  in  many  shapes  and  forms 
and  are  easily  fabricated  to  specifications.   With  a  conducting 
coating  of  metal  for  shielding,  these  materials  are  quite  useful 
in  electronics. 

Proposed  Course  of  Project:   To  add  to  the  list  of  successfully 
deposited  metals  a  number  of  other  metals  such  as  gold  and 
platinum. 
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Serial  No.  M-NP-GN-47 

1.  Laboratory  of  Neurophysiology 

2.  General  Neurophysiology 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Electrical  correlates  of  active  sodium  transport 
in  Aplysia  neurons. 

Previous  Serial  Number:  Same 

Principal  Investigators:   D.  0.  Carpenter 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years 

Total:  .5 

Professional:  .5 

Other:  .0, 

Project  Description: 

Objectives:   To  determine  the  mechanism  by  which  the  Na  pump 
generates  potential  directly  in  Aplysia  neurons. 

Methods  Employed:   Intracellular  recordings  were  made  with  one  or 
two  electrodes  in  neurons  in  the  isolated  visceral  ganglion  of 
Aplysia.   The  temperature  of  the  artificial  sea  water  bathing  the 
cell  was  varied  between  5  and  20°  C. 

Major  Findings:   An  electrogenic  Na"*"  pump  generates  a  consider- 
able  fraction  (at  least  30%)  of  membrane  potential  in  Aplysia 
neurons.   This  pump  and  the  potential  it  generates  can  be  abol- 
ished  reversibly  by  cooling,  Na"*"  free  and  K"*"  free  sea  water,  or 
high  Ca"*"*"  sea  water.   It  is  irreversibly  abolished  by  the  cardiac 
glycosides.   The  magnitude  of  the  potential  generated  by  the  pump 
varies  with  membrane  resistance. 

Significance  to  bio-medical  research  and  the  program  of  the 
Institutel   This  mechanism  may  be  important  in  many  nerve  and 
muscle  cells  and  appears  to  be  a  controlling  factor  of  cell 
excitability. 

Proposed  course  of  the  project;  Experiments  will  be  continued 
documenting  the  dependence  on  membrane  resistance  and  studying 
the  potential  dependence  of  the  electrogenic  component.   Studies 

563 


Serial  No.  M-NP-GN-47,  page  2 

will  be  begun  on  the  Na"^  -  K"*"  ATPase  thought  to  be  responsible 
for  Na"^  transport  in  these  neurons. 

Publications;   Carpenter,  D.  O.  and  Alvin,  B.  O. :   A  Contribution 
of  an  electrogenic  Na  pump  to  membrane  potential  in  Aplysia 
neurons.   J.  Gen.  Physiol., In  Press. 
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Serial  No.  M-NP-GN-48 

1.  Laboratory  of  Neurophysiology 

2.  General  Neurophysiology 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Capacitance  measurements  at  metal  microelectrode 
tips:  A  method  for  study  of  intracellular  ion 
distribution  and  the  electrical  properties  of 
nerve  cell  membranes. 

Previous  Serial  Number:   Same 

Principal  Investigators:   A.  Bak  and  D.  0.  Carpenter 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years: 

Total:  .6 

Professional:  .2 

Other:  .4 

Project  Description: 

Objectives:   To  calculate  the  concentration  of  free  ion  inside 
of  the  giant  neurons  of  Aplysia  and  lobster  giant  axons,  and  to 
determine  whether  there  is  a  significant  series  resistance  across 
the  nerve  cell  membrane. 

Methods:   The  metal  micro-electrodes  are  supported  by  a  micro- 
positioner  and  electrically  connected  to  a  capacitance  meter. 
Each  electrode  is  calibrated  in  normal  sea  water.   By  diluting 
the  sea  water  in  finite  steps  (10  to  100%  of  normal)  a  standard 
calibration  curve  is  drawn  and  compared  with  the  record  taken  from 
the  giant  neurons  of  Aplysia  and  lobster  giant  axons. 

Major  Findings:   The  capacitance  readings  measured  from  the  inside 
of  neurons  are  consistently  equal  to  dilutions  of  sea  water  at  least 
nine  fold.   This  suggests  that  a  considerable  proportion  of  intra- 
cellular ions  are  fixed. 

Significance  to  bio-medical  research  and  program  of  the  Institute: 
The  studies  may  provide  information  on  the  relative  amounts  of 
free  and  fixed  charges  which  will  be  applicable  to  all  cells,  at 
least  nerve  cells. 
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Proposed  Course  of  Project;   Techniques  will  be  perfected,  and 
alternate  explanations  for  the  results  will  be  tested. 

Publications:   None 
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1.  Laboratory  of  Neurophysiology 

2.  General  Neurophysiology 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   1.   To  determine  if  the  brain  blood  flow  technics 

developed  by  Rapela  and  Green  to  study  auto- 
regulation  of  brain  blood  flow  in  the  dog 
could  be  applied  to  cat  and  Macacas  Rhesus 
monkey . 

2.   To  determine  if  the  reversal  of  "D.C."  poten- 
tial shift  in  cat  and  monkey  following  non- 
specific trauma  is  associated  with  failure  of 
autoregulation  of  brain  blood  flow  mechanisms. 

Previous  Serial  Nximber:   This  project  is  related  to  M-NP-GN-40. 

Principal  Investigators:   Carlos  E.  Rapela,  H.  K.  Thompson, 

W.  Stephen  Corrie,  and  John  H.  Hubbard. 

Other  Investigators:   None 

Cooperating  Units: 

Man  Years 

Total:  1.2 

Professional:  .9 

Other:  .3 

Project  Description: 

Objectives :   There  is  a  remarkable  association  between  the  nega- 
tive voltage  shift  of  the  CNS  and  the  observed  change  of  brain 
blood  flow.   It  is  imperative  to  follow  up  this  correlation  and 
determine  if  blood  flow  change  per  se  is  the  cause  of  the  poten- 
tial shift  and  to  determine  if  failure  of  autoregulation  is  asso- 
ciated with  the  reversal  of  electrical  sign,  which  we  have  estab- 
lished to  occur  in  the  presence  of  non-specific  trauma  in  the 
case  of  the  cat  and  Macacas  Rhesus  monkey. 

Methods  Employed:   The  cerebral  cortical  DC  potential  was  meas- 
ured by  means  of  non-polarizable  Ag/Ag  CI  pore  electrodes  placed 
in  the  surface  of  the  dura  mater.   The  cerebral  venous  outflow 
was  measured  at  the  confluence  of  the  sagittal,  straight  and 
lateral  sinuses  with  both  lateral  sinuses  occluded  (Circ. Res.XIV 
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and  XV,  Suppl .  1,  205-211,  Aug.  1964).   The  perfusion  pressure  of 
the  cerebral  circulation  was  quantitated  as  the  means  of  the 
pressures  in  the  carotid  and  certebral  arteries  minus  the  venous 
outflow  pressure.   The  blood  pressure  in  the  carotid  arteries  was 
measured  via  the  thyroid  arteries;  pressure  in  the  vertebral 
arteries  was  measured  by  means  of  catheters  cannulated  into  the 
vertebral  arteries  at  their  entrance  into  the  transverse  canal 
and  wedged  at  the  level  of  the  second  to  third  cervical  vertebra. 
The  perfusion  pressure  was  decreased  by  graded  constrictions  of 
both  common  carotid  arteries. 

Major  Findings;   1.   Preliminary  results  obtained  in  the  dog  ap- 
pear  to  indicate  that  (a)  decrease  in  cerebral  blood  flow  induced 
by  constricting  both  common  carotid  arteries  did  not  cause,  per 
se,  a  shift  of  the  cortical  DC  potential  in  control  animals 
breathing  air  or  in  those  breathing  CO2 .   In  the  latter,  induced 
decreases  in  flow  to  values  similar  to  those  prior  to  CO2  inhala- 
tion, did  not  return  the  cortical  DC  potential  to  the  value  ex- 
isting before  CO2  inhalation.   (b)  When  shifts  in  the  cortical 
DC  potential  were  observed  during  decreases  of  blood  flow  by 
carotid  constriction,  simultaneous  decreases  in  ECG  voltage  oc- 
curred,  (c)  Inhalation  of  6  and  10%  CO2  did  not  induce  a  posi- 
tive cortical  DC  shift  or  the  shift  was  only  slight  at  the  begin- 
ning of  some  experiments.   In  these  experiments  the  DC  shift  in- 
duced by  CO2  inhalation  became  positive  or  the  positivity  of  an 
initial  biphasic  shift  definitely  increased  in  the  course  of 
hours  following  the  initial  measurements.   These  changes  in  the 
cortical  DC  shift  would  support  the  postulation  that  brain  injury 
may  reverse  the  polarity  of  the  cortical  DC  shift  or  increase  an 
already  existing  positive  cortical  DC  shift  in  response  to  CO2 
inhalation.   (d)  Inhibition  of  autoregulation  by  inhaling  6  or 
10%  CO^  did  not  alter  the  results  observed  on  the  DC  cortical 
potential  with  constriction  of  the  common  carotid  arteries.   In 
both  conditions  (1)  control,  in  which  cerebral  vascular  beds 
were  highly  reactive,  as  well  as  (2)  during  inhalation  of  CO2 , 
while  the  vascular  bed  behaved  like  a  passive  one,  the  effects 
of  carotid  constriction  on  DC  cortical  potential  bore  similar 
relations  with  flow,  EEC  and  cortical  DC  potential,  as  those 
stated  in  (a)  and  (b)  above. 

2.   To  differentiate  effects  of  PCO2  or  accompanying  changes  in 
[H+1  or  [HC03~]  from  an  effect  of  cerebral  flow  per  se  on  the  DC 
shift  induced  by  CO2  inhalation,  preliminary  studies  of  vasodi- 
lator drugs  with  known  effect  in  other  vascular  beds  were  car- 
ried out  on  the  cerebral  vasculature.   It  appears  that  bradykinin 
or  eledoicin  injected  i.v.  has  a  dilator  effect  while  the  same 
drugs  injected  i.a.  did  not  affect  vascular  conductance  beyond 
values  that  could  be  accounted  for  by  autoregulatory  responses  of 
blood  flow. 
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Of  all  the  substances  tested,  hypertonic  Na  CI  (5%)  induced  the 
more  marked  vasodilation.   The  effect  of  these  drugs  on  the  blood 
flow  and  on  the  cortical  DC  potential  need  to  be  studied  further. 

3.   Injections  of  casting  material  (Silastic  Medical  Elastomer) 
into  the  cephalic  venous  vasculature  of  the  cat  seem  to  indicate 
that  the  disposition  of  the  venous  vasculature  is  quite  similar 
to  that  in  the  dog  except  for  the  fact  that  the  lateral  sinuses 
were  not  well  defined  as  a  canal  within  the  bone  of  the  vault  as 
is  the  case  in  the  dog.   This  fact  made  it  difficult  to  apply  a 
similar  technic  to  that  used  in  the  dog  to  measure  cerebral  blood 
flow.   However,  it  seems  to  be  feasible  to  develop  a  technic  to 
measure  longitudinal  sinus  outflow  by  a  relatively  simple  proced- 
ure. 

Contrariwise  the  monkey  has  well  defined  lateral  sinuses  which 
are  located  entirely  within  the  dura  mater;  however,  unlike  the 
sinuses  in  the  dog,  they  are  not  included  in  a  bony  canal.   Based 
on  this  anatomical  study,  it  was  possible  to  develop  a  technic  to 
measure  blood  flow  from  the  confluence  of  the  sinuses  with  both 
lateral  sinuses  occluded.   Although  preliminary  studies  did  not 
indicate  major  communications  between  the  longitudinal  or  straight 
sinuses  and  the  remainder  of  the  cerebral  venous  circulation, 
which  in  turn  communicates  amply  with  extracranial  drainage, 
further  studies  are  required  on  this  area. 

Significance  to  bio-medical  research  and  the  purpose  of  the 
Institute:   These  studies  on  the  brain  are  so  self-evident  that 
we  need  not  belabor  any  justification. 

Proposed  Course  of  Project;   To  be  continued  indefinitely. 
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Serial  No.  M-NP-GN-50 

1.  Laboratory  of  Neurophysiology 

2.  General  Neurophysiology 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Intracellular  ionic  concentrations  in  Aplysia 
neurons  determined  by  electron  microprobe 
analysis. 

Previous  Serial  Number:   None 

Principal  Investigators:   D.  O.  Carpenter  and  Kurt  Heinrich  (NBS) 

Other  Investigators:   None 

Cooperating  Units:   Spectroscopy  Section,  National  Bureau  of 

Standards 

Man  Years : 

Total :  . 4 

Professional:  .2 

Other:  .2 

Project  Description: 

Objectives:   To  determine  intracellular  ionic  concentrations  of 


)1 


Aplysia  neurons. 

Methods:   Freeze  dried  frozen  sections  of  Aplysia  neurons  were 
mounted  on  berryllium  plates  and  concentrations  of  ions  determined 
from  analysis  of  wave  lengths  and  intensity  of  photons  emitted 
upon  interaction  with  the  electron  beam.   Relative  concentrations 
of  ions  in  single  identified  cells  were  determined  by  dissection 
of  single  celts  from  the  ganglion  and  drying  on  quartz  slides. 

Major  Findings:   Values  for  overall  intracellular  ion  concentra- 
tions  of  Na"^,  K+,  Cl",  Mg"*""*",  Ca"*"^,  PO4-,  S,  C,  and  0  can  be 
measured.   However,  defects  in  the  technique  of  tissue  prepara- 
tion to  date  limit  the  confidence  one  can  place  in  the  measured 
values.   Past  studies  show  that  the  ion  distribution  within  the 
cell  is  not  uniform  throughout,  but  have  not  yet  explained  the 
intracellular  distribution  pattern  observed. 

Significance  to  bio-medical  research  and  program  of  the  Institute: 
If  this  technique  can  be  developed,  it  will  be  the  first  and 
most  direct  method  of  determination  of  intracellular  ion  concen- 
tration on  single  cells,  and  may  also  show  subcellular  distribu- 
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tion  of  ions. 

Proposed  Course  of  Project;   Methods  will  be  improved  and  the 
present  observations  extended . 

Publicatons :   None 
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Serial  No.  M-NP-GN-51 

1.  Laboratory  of  Neurophysiology 

2.  General  Neurophysiology 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Serotonin  and  dopamine  as  neurotransmitters  in 
the  nervous  system  of  Aplysia. 

Previous  Serial  Number:   None 

Principal  Investigator:   D.  0.  Carpenter 

Other  Investigators:   George  Breese,  LCS 

Cooperating  Units:   Laboratory  of  Clinical  Science,  NIMH 

Man  Years 

Total:  .9 

Professional:  .6 

Other:  .3 

Project  Description: 

Objectives :   To  determine  the  content  of  serotonin  and  dopamine 
in  the  nervous  system  of  Aplysia  and  to  obtain  evidence  that  they 
function  as  neurotransmitters. 

Major  Findings:   Both  serotonin  and  dopamine  are  present  in  the 
nervous  system  of  Aplysia ,  but  are  present  in  different  ganglion 
in  very  different  amounts.   Serotonin  has  been  found  in  heart, 
peripheral  nerves,  and  all  ganglia  except  the  buccal.   Dopamine 
is  absent  from  the  heart,  some  peripheral  nerves,  and  several 
ganglia  but  is  present  in  very  large  quantities  in  other  ganglia 
and  peripheral  nerves. 

3 

Extensive  studies  on  uptake  and  release  of  H   serotonin  have  been 

performed.   Serotonin  is  actively  concentrated  in  heart,  ganglia 
and  peripheral  nerve,  and  this  concentration  is  inhibited  by 
ouabain,  DMI  and  Na   free  sea  water.   The  labelled  serotonin  which 
is  taken  up  can  be  released  by  nerve  stimulation.   In  normal  sea 
water  there  is  both  a  specific  and  non-specific  release,  but  if 
the  uptake  is  in  normal  sea  water,  the  specific  release  only  can 
be  studied  by  perfusion  with  Na"^  free  (Tris+)  sea  water.   The 
effects  of  LSD  and  BOL  have  been  studied  on  both  uptake  and  re- 
lease.  LSD  increases  uptake  and  stimulates  release  in  concentra- 
tions of  10"^  -  10~°  M.   BOL  depresses  uptake,  and  stimulates  re- 
lease only  at  concentrations  of  10"   M  or  greater. 
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Significance  to  bio-medical  research  and  program  of  the  Institute; 
An  understanding  of  neurotransmitters  in  a  simple  preparation  aids 
in  the  understanding  of  neurotransmitters  in  mammals. 

Proposed  Course  of  Project;   Studies  will  be  done  on  uptake  and 
release  of  labelled  dopamine  and  norepinephrine. 

Publications;  Chase,  T.  N. ,  Breese,  G. ,  Carpenter,  D.  O. ,  Schan- 
berg,  S.  and  Kopin,  I. :  Stimulation  induced  release  of  serotonin 
from  nerve  tissue.   Advances  in  Pharmacology,  In  Press. 
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Serial  No.  M-NP-GN-52 

1.   Laboratory  of  Neurophysiology 
A.      General  Neurophysiology 
3.   Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Effects  of  CO2  on  excitability  of  invertebrate 
and  mammalian  neurons. 

Previous  Serial  Number:   None 

Principal  Investigator:   W.  S.  Corrie,  J.  H.  Hubbard,  Jr.,  and 

D.  O.  Carpenter 

Other  Investigators:   H.  K.  Thompson 

Cooperating  Units :   None 

Man  Years: 

Total:  1.6 
Professional:  1.4 
Other:         .2 

Project  Description: 

Objectives:  To  determine  the  effect  of  CO2  on  neuronal  excit- 
ability  and  to  find  the  ionic  mechanisms  responsible  for  these 
effects. 

Major  Findings:   In  Aplysia  neurons  at  room  temperature  10%  CO2 
causes  a  depolarization  and  increased  discharge.   Preliminary 
results  suggest  that  this  depolarization  is  greater  than  can  be 
due  to  pH  change,  and  that  the  remaining  component  is  due  to  in- 
hibition of  an  electrogenic  Na"*"  pump.   Neurons  of  cats'  sensori- 
motor cortex  hyperpolarize  by  up  to  15  mv  upon  exposure  to  10% 
COp.   This  effect  is  in  agreement  with  previous  observations  on 
the  effect  of  CO2  upon  vertebrate  neurons,  but  as  yet  there  is 
no  mechanism  proposed  which  satisfactorily  explains  the  observa- 
tion.  However,  the  difference  between  Aplysia  and  cat  neurons 
suggests  that  the  electrogenic  Na"*"  pump  may  not  be  so  important 
in  the  cat's  neurons. 

Since  the  electrogenic  Na"^  pump  is  important  in  the  visual  re- 
sponse of  other  preparations,  and  since  CO2  is  a  known  inhibitor 
of  active  Na"*"  transport,  the  effect  of  CO2  has  been  studied  on 
the  evoked  response  recorded  from  visual  cortex  to  both  light 
flashes  and  electrical  stimulation  of  the  optic  tract.   CO2  de- 
pressed the  light  evoked  response,  but  facilitated  the  electrically 
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evoked  response.   These  experiments  suggest  that  an  electrogenic 
Na"^  pump  is  important  in  the  visual  response  in  the  mammalian 
retina  and  that  this  pump  is  inhibited  by  CO2 . 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute;   This  study  hopes  to  test  the  importance  of  the  elec- 
trogenic Na"*"  pump  in  the  mammalian  neuron  system,  and  to  under- 
stand the  mechanism  of  CO2  effects  on  neuronal  excitability. 
Since  the  CO2  levels  studied  are  physiological  observations 
may  well  have  clinical  significance  as  well  as  provide  informa- 
tion as  to  the  basis  mechanism  of  neuron  system  function. 

Proposed  Course  of  Project;   The  above  experiments  will  be  con- 
tinued  and  perfected.   COj  effects  on  visual  evoked  responses 
will  be  compared  with  effects  on  other  evoked  responses.   The 
effects  of  CO2  on  the  electro-retinogram  will  be  tested  in  con- 
trol and  in  the  presence  of  ouabain  in  order  to  implicate  an 
electrogenic  pump  in  the  retina. 


n 
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Serial  No.  M-NP-GN-53 

r^   Laboratory  of  Neurophysiology 

2.  General  Neurophysiology 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Transport  Mechanism  Across  Membranes 

Previous  Serial  Number:   Same  as  M-NP-MP-8 

Principal  Investigator:   S.  I.  Rapoport 

Other  Investigators:   R.  Gunn 

Cooperating  Units:   None 


Man  Years 

Total: 

0.6 

Professional : 

0.6 

Other: 

0.0 

Project  Description 

)biec1 ^         , 

substances  across  artificial  and  cellular  membranes,  and  to  re- 
late transport  to  membrane  potential  and  function. 

Methods:   A  variety  of  mathematical  techniques  are  used  in  con- 
junction with  the  theory  of  transport  and  its  coupling  to  metabo- 
lism, within  the  formalism  of  irreversible  thermodynamics.   Theo- 
retical considerations  derive  from  principles  of  physical  chem- 
istry and  biochemistry,  and  from  experimental  observations  on 
neuronal  and  other  cellular  membranes. 

Major  Findings :   "Active  Transport"  in  cells  and  artificial  sys- 
tems IS  of  two  types,  depending  on  whether  the  system  is  isotropic 
or  anisotropic.   The  properties  of  each  type  are  elaborated 
from  the  principles  of  irreversible  thermodynamics,  using  data 
from  biological  and  artificial  membrane  experiments.   Driving 
forces  are  identified  as  dependent  or  independent,  and  the 
constraints  of  the  non-equilibrium  stationary  state  permit 
critical  definition  of  "active"  and  "passive"  transport.   A 
model  for  accumulation  by  water  flow  is  elaborated  from  published 
experimental  observations  by  the  principal  investigator.   In 
anisotropic  systems,  the  meaning  of  direct  phenomenological 
coupling  between  a  chemical  reaction  and  an  active  flux  is 
derived.   General  equations  for  energy  dissipation  and  efficiency 
of  transport  are  derived  for  the  isotropic  and  anisotropic 
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systems;  in  the  latter  a  model,  which  includes  exchange  diffusion 
and  the  electroneutral  or  electrogenic  pump  is  analyzed  in  detail 
and  used  to  illustrate  the  principles  of  transport. 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute:   The  functioning  of  excitable  tissue  (nerve,  muscle) 
depends  on  the  maintenance  of  the  resting  potential  by  active 
mechanisms  which  require  energy  and  which  may  extrude  Na"*"  and 
accumulate  K"*".   The  theoretical  study  has  set  up  rigid  criteria 
for  identifying  "active"  and  "passive"  constitutents  in  a  cell, 
and  for  understanding  the  part  active  transport  plays  in  generat- 
ing the  resting  potential.   The  formulations  of  energy  dissipat- 
ion and  efficiency  also  help  to  understand  how  the  cell  uses 
energy  for  its  transport  mechanisms. 

Proposed  course  of  project:   To  elaborate  and  apply  the  theory 
of  active  transport  to  the  problems  of  efficiency  and  energy 
dissipation,  and  to  analyze  the  electroneutral  and  electrogenic 
pumps,  as  well  as  systems  in  which  water  flow  plays  a  significant 
role  in  ionic  accumulation. 

Honors  and  Awards: 

11   Visiting  Lecturer,  University  of  Uppsala,  Sweden, 

December,  1967. 
2)   Invited  Examiner  for  Dissertation  Thesis  entitled 

"Diffusion  and  Carrier  Transport  of  Ions  in  Charged 

Membranes",  Institute  of  Physiology,  University  of 

Uppsala,  Sweden,  December,  1967. 

Publications :  Rapoport,  S.  I.:  Active  transport  in  isotropic 
and  anisotropic  systems:  A  critical  analysis.  J.  Theoretical 
Biology,  99  In  press. 
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1.  Laboratory  o±  Neurophysiology 

2.  General  Neurophysiology 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Electrical  and  Physical  Properties  of  Cells. 

Previous  Serial  Number:   None 

Principal  Investigators:   S.  I.  Rapoport 

Other  Investigators:   R.  Gunn 

Cooperating  Units:   Section  on  Technical  Development,  N.I.M.H. 

(Mr.  James  Bryan)  and  Theoretical  Statistics 

and  Mathematics  Section,  Biometry  Branch, 
N.I.M.H.  (Mrs.  Karen  Pettigrew) . 

Man  Years 

Total:  1.0 

Professional:  1.0 

Other:  .0 

Project  Description 

Objectives :   To  determine  the  elastic  and  plastic  properties  of 
the  muscle  fiber  membrane  (sarcolemma)  and  relate  them  to  the 
physiological  function  of  the  fiber  under  conditions  of  tension. 

Methods  Employed:   Photomicrographic  techniques  are  used  to  study 
a  single  fiber  under  high  magnification.   The  fiber  is  held  by  a 
transducer  tension  device,  and  measurements  are  made  with 
usual  amplification  and  recording  techniques.   Micromanipulation 
of  the  fiber  is  performed.   Various  mathematical  techniques  are 
used  and  analysis  of  data  is  made  with  the  use  of  a  computer. 

Major  Findings:   A  theory  of  elasticity  of  the  sarcolemma,  taking 
into  account  its  anisotropic  properties,  has  been  elaborated. 
The  tension  recording  technique  permits  measurements  of  tension 
to  ±.4  mg.   Baseline  stability  can  be  held  to  within  ±1  mg.  over 
a  period  of  hours,  which  permits  long  term  experiments  to  be 
performed  with  correct  analysis  of  hysteresis.   The  problems  of 
temperature  sensitivity,  magnetic  coupling  interference,  and 
sensitivity  to  movement  of  the  microscope  stage  were  solved. 


579 


Serial  No.  M-NP-GN-54,  page  2 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute :   A  knowledge  of  the  mechanical  properties  of  the 
sarcolemma  is  required  to  understand  the  process  of  muscle 
contraction  and  also  its  resistance  to  stretch  under  physiological 
conditions.   Correlation  between  electronmicroscopic  structure 
of  the  sarcolemma  and  elastic  properties  will  permit  a  better     t 
understanding  of  muscle  function  and  of  excitation-contraction 
coupling. 

Proposed  Course  of  Project:   The  data  to  be  gathered  will  be 
analyzed  in  terms  of  a  theory  of  membrane  elasticity,  which  has 
been  elaborated. 

Honor  and  Awards:   None 

Publications:   None 
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1.  Laboratory  ot  Neurophysiology 

2.  Section  on  Limbic  Integration 

and  Behavior 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   Neural  substrate  of  mirror  display  in  squirrel 
monkey  (Saimiri  sciureus). 

Previous  Serial  Number:   Same 

Principal  Investigators:   Paul  D.  MacLean  and  Raul  Marino 

Other  Investigators:   Marion  K.  Bela  and  George  Creswell 

Cooperating  Units:   None 

Man  Years 

Total:  1.2 
Professional:  0.3 
Other:         0,9 

Project  Description: 

Objectives :   This  long-term  investigation  is  aimed  at  (i) 
identifying  structures  involved  in  the  integration  of  autonomic 
and  somatic  functions  in  visually  guided  socio-sexual  behavior 
and  (ii)  obtaining  information  about  the  cerebral  representation 
of  unlearned  patterns  of  behavior.   In  last  year's  study  it  was 
found  that  the  larger  the  lesion  in  the  medial  dorsal  nucleus 
the  greater  was  the  deficit  in  the  monkey's  display  behavior. 
Accordingly,  this  year  we  have  focused  on  the  effects  of  frontal 
lobe  lesions  on  display  behavior.   It  is  known  that  the  greater 
part  of  the  medial  dorsal  nucleus  degenerates  after  removal  of 
the  prefrontal  and  orbitofrontal  cortex. 

Methods  Employed:   The  mirror  display  test  for  male  "gothic 
type"  squirrel  monkeys  has  been  described  in  previous  project 
reports  (M-NP-LI-17,  1963  and  1964)  .   After  reaching  criterion 
in  30  or  more  successive  tests  the  monkey  is  subjected  to 
bilateral  surgical  ablation  or  electrocoagulation  of  brain 
structures  possibly  implicated  in  display  behavior  and  is  then 
retested . 
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Major  Findings ;    Since  the  last  report,  lesions  have  been 
placed  in  an  additional  ten   animals. 

Frontal  lobe  lesions.    In  three  aniraals  (H-3, J-3 ji  1-3)  a 
frontal  lobectomy  was  performed  at  a  plane  rostral  to  the  mctor 
areas,  and  in  one  animal  (K-3)  the  medial  frontal  cortex  rostral   ' 
to  the  corpus  callosum  was  aspirated.   Several  groups  of  30 
post-operative  trials  were  performed  so  as  to  assess  changes 
occurring  during  and  after  degeneration  of  the  medial  dorsal 
nucleus.   Two  animals  with  frontal  lobectomy  (H-3  and  1-3) 
showed  extensive  degeneration  of  the  medial  dorsal  nucleus  with 
exception  of  the  midline  magnocellular  portion  and  the  posterior 
medial  quadrant  of  the  parvocellular  portion.   One  of  these 
animals  (1-3)  showed  no  significant  alteration  in  the  display 
behavior,  whereas  the  other  animal  (H-3)  displayed  sporadically 
at  a  level  below  criterion  in  five  groups  of  30  post-operative 
trials.   The  third  animal  with  frontal  lobectomy  (J-3)  (brain 
not  yet  sectioned)  showed  progressive  deterioration  in  display 
performance  in  a  succession  of  seven  groups  of  trials.   The 
fourth  animal  (K-3)  with  ablation  of  the  medial  frontal  cortex 
has  continued  in  a  series  of  four  groups  of  trials  to  display 
close  to  one  hundred  percent  of  the  time.   This  animal  differs 
in  a  notable  way  from  normal  monkeys  in  that  it  will  continue 
to  give  a  full  display  if  tested  seriatim  for  several  trials      I 
with  only  five  seconds  between  trials. 

Miscellaneous  lesions.   (1)  Monkey  (G-3)  with  a  symmetrical 
ablation  of  the  posterior  septum,  fornix  and  most  rostral  part 
of  the  thalamus   (including  the  stria-medullaris)  showed  no 
significant  change  in  its  post-operative  display  behavior.   (2) 
Monkey  (E-3)  with  a  bilateral  medial  preoptic  lesion,  returned 
to  criterion  after  a  temporary  deficit,  but  it  did  not  achieve 
the  same  degree  of  erection  as  before  operation.   (3)  Monkey 
(B-3)  with  a  small  lesion  of  the  anterior  thalamic  nuclei  and 
another  lesion  in  the  medial  part  of  the  mammillary  nuclei 
regained  criterion  in  display  testing  before  sacrifice.   (4) 
Monkey  (F-3)  with  a  well  circumscribed  lesion  of  the  ventro- 
medial nucleus  of  the  hypothalamus  suffered  a  complicating 
vascular  lesion  of  the  left  globus-pallidus .   It  largely  recovered 
from  a  spastic  paralysis  of  the  lower  extremities  and  a  tendency 
to  circle  to  the  left  side,  but  displayed  only  sporadically.   In 
view  of  the  ventromedial  lesion  it  is  also  of  interest  to  point   | 
out  this  monkey  became  temporarily  somewhat  vicious.   (5)  Monkey 
(#690),  used  in  an  attempt  to  coagulate  the  thalamo-caudate 
veins,  was  not  impaired  in  its  ability  to  display  after  bilateral 
coagulation  of  the  fornix  and  the  dorsal  aspect  of  the  anterior 
thalamic  nuclei.   (6)  Monkey  (D-3)  with  multiple  electro- 
coagulations of  the  Cauda te-puta men,  showed  no  essential  change 
in  its  display  behavior . 
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Significance  to  Biomedical  Research  and  Program  of  the 
Institute;   There  is  an  assortment  of  clinical  and  experimental 
evidence  that  the  frontal  lobes  play  an  important  role  in 
various  inhibitory  functions.   The  observations  on  one  of  our 
animals  suggests  that  ablation  of  the  medial  frontal  cortex  may 
result  in  a  disinhibition  of  an  unlearned  form  of  behavior  such 
as  mirror  display. 

Proposed  Course  of  the  Project;   To  be  continued. 

Honors  and  Awards ;   None 

Publications :   None 
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Serial  No.  M-NP-LI-28 

1.  Laboratory  of  Neurophysiology 

2.  Section  on  Limbic  Integration 

and  Behavior 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual   Project   Report 
July    1,    1967   through   June   30,    1968 

Project  Title:      Nauta   study   of   possible  connections   between 
lateral   geniculate   body   and    limbic   cortex. 

Previous   Serial  Number:      Same 

Principal   Investigators:      Paul  D.   MacLean  and  George  Creswell 

Other    Investigators :      None 

Cooperating  Units:      None 

Man  Years 

Total:  1.0 
Professional:  0.7 
Other:         0.3 

Project  Description: 

Objectives :   As  described  in  the  previous  reports  of  1965-1967, 
neuroanatomical  evidence  has  been  found  of  connections  between 
the  geniculo-pulvinar  complex  and  the  posterior  parahippocampal 
limbic  cortex.   The  continuation  of  this  study  had  two  objectives: 
(i)  to  learn  whether  or  not  a  more  sensitive  silver  stain 
described  by  Voneida  would  bring  out  additional  neuroanatomical 
details;  and  (ii)  to  investigate  the  possibility  of  introducing 
an  electrode  into  the  lateral  geniculate  body  by  a  route  that 
would  avoid  penetration  of  the  surrounding  brain  and  thus 
eliminate  degeneration  from  non-geniculate  structures  . 

Methods  Employed :   The  Voneida  stain  differs  from  the  Fink  stain 
in  that  it  uses  a  stronger  oxidizer  (0.25%  potassium  permanganate), 
a  single  bath  of  2.5%  uranyl  nitrate  for  a  shorter  period  of 
time,  and  a  slightly  different  ammoniated  silver  nitrate  solution. 
For  testing  this  stain,  a  lesion  was  placed  in  the  lateral 
geniculate  body  of  one  animal.   In  addition,  selected  sections 
were  stained  from  Cases  III,  V,  VIII,  X,  XI,  XII,  XIV,  XV,  XVII, 
XVIII,  XIX,  and  XXI,  as  well  as  from  the  brain  of  an  animal  sub- 
jected to  enucleation  of  one  eye. 
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A  stereotaxic  means  was  devised  for  introducing  an 
electrode  behind  the  contralateral  eye  and  along  the  optic 
tract  into  the  lateral  geniculate  body. 

Major  Findings;   (1)  Like  the  Fink  stain,  the  Voneida  stain  has 
the  shortcomings  that  it  stains  glia  elements,  capillaries,  and 
intra-  and  extracellular  granules  of  some  neurones  that  might 
be  mistaken  for  terminal  degeneration.   It  also  resembles  the 
Fink  stain  in  that  it  stains  nerve  cells  and  the  nucleoli.   In 
the  limbic  cortical  areas  it  did  not  add  significantly  to 
information  obtained  with  the  Fink  stain.   It  was  found,  how- 
ever, that  it  revealed  heavy  granular  degeneration  products  in 
other  areas  not  seen  with  the  Fink  stain.   This  occurred  in  two 
principal  regions.   In  Cases  LG  V,  XI,  XIV,  XV,  XVII,  XVIII  and 
XXI,  a  heavy  degeneration  was  found  in  the  medial  geniculate 
body  which  presumably  resulted  from  interruption  of  the  cortico- 
geniculate  radiation  passing  over  the  lateral  geniculate  body. 
In  Cases  LG  X,  XIV,  XV,  XVII  and  XXI  a  heavy  granular  degenera- 
tion was  found  in  the  region  of  the  puivinar  near  the  brachiura 
of  the  superior  colliculus .  This  degeneration  was  presumably 
attributable  to  interruption  of  the  occipito-parieto-temporal 
fibers  coarsing  over  the  lateral  geniculate  body. 

(2)  The  extracerebral  approach  to  the  lateral  geniculate 
body  proved  successful  in  the  one  animal  operated  thus  far. 
The  electrode  passed  entirely  within  the  optic  tract  and  a 
small  lesion  was  made  in  the  rostral  part  of  the  magnocellular 
layers  .   Degeneration  was  found  in  the  optic  radiation  and  some 
degeneration  could  be  traced  into  the  part  of  Meyer's  loop 
within  the  core  of  the  hippocampal  gyrus.   No  degeneration, 
however,  was  found  in  the  limbic  cortex.   The  puivinar  and  pons 
were  devoid  of  degeneration.   Some  degeneration  was  followed 
into  both  superior  colliculi .   This  case  has  made  it  possible 
to  affirm  that  the  rostral  part  of  the  magnocellular  layers 
projects  to  the  striate  cortex  within  the  rostral  part  of  the 
calcarine  fissure. 

Significance  to  Biomedical  Research  and  Program  of  the 
Institute ;   Patients  with  epileptogenic  foci  of  the  medial 
temporal  cortex  may  experience  during  their  auras  distortions 
of  perception,  illusions,  hallucinations,  and  paranoid  a-nd 
other  symptoms  involving  the  visual  system.   The  mechanism  of 
the  visual  phenomena  has  never  been  understood  as  there  is  no 
definite  evidence  of  visual  connections  with  this  part  of  the 
brain.   A  knowledge  of  the  underlying  mechanisms  may  be  relevant 
to  the  understanding  of  similar  symptoms  experienced  by  patients 
suffering  from  endogenous  or  toxic  psychoses .   Some  psychoto- 
mimetic drugs  are  thought  to  have  a  predilection  of  action  on 
limbic  structures  .  The  present  investigation  has  demonstrated 
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the  presence  of  connections  of  the  geniculo-pulvinar  complex 
with  the  posterior  parahippocampal  cortex. 

Proposed  Course  of  the  Project;   A  final  paper  on  the  work 
concluded  thus  far  is  being  prepared  for  publication.   As  the 
extracerebral  approach  to  the  lateral  geniculate  body  has  proved 
successful,  several  animals  will  be  prepared  in  this  manner  in 
order  to  answer  the  question  of  whether  or  not  degeneration 
previously  seen  in  the  pulvinar,  pons  and  other  structures 
resulted  from  extrageniculate  damage  caused  by  the  passage  of 
the  electrode.   Because  of  our  electrophysiological  findings 
it  is  important  to  learn  whether  or  not  the  geniculate  body 
projects  to  the  pulvinar  and  to  the  ventral  lateral  part  of  the 
pons  . 

Honors  and  Awards:   Dr.  MacLean's  invited  activities  and  awards 
in  connection  with  this  work  were  as  follows : 

1.  Superior  Service  Award,  DREW,  1967 

2.  Lecture:   "The  Limbic  System  in  Relation  to  the 
Psychoses  ."  Philadelphia  Psychiatric  Society, 
Philadelphia,  Pa.,  March  11,  1968 

3.  Lecture:   "Functions  of  the  Limbic  Brain."  Washington 
Academy  of  Neurosurgery,  Washington,  D.C.,  March  13,  1968 

4.  Talk:   "A  Microelectrode  Study  of  Exteroceptive  Inputs 
to  Limbic  Cortex  of  Awake,  Sitting  Monkeys." 

•  Neurophysiology  Club,  Bethesda,  Md.,  April  30,  1968 

5.  Election  (honorary)  to  associate  membership  in  The 
American  Association  of  Neurological  Surgeons 

6.  Presentation:   "The  Limbic  Brain  and  Emotion",  Symposium 
on  Physiological  Correlates  of  Emotion,  sponsored  by 
Friends  of  Psychiatric  Research  and  Maryland  State 
Department  of  Hygiene,  Baltimore,  Md.,  June  14,  1968 

7.  Invitation  to  give  the  1969  Clarence  Hincks  Lectures, 
sponsored  by  the  Ontario  Mental  Health  Foundation  of 
Ontario,  Canada 

Publications : 

MacLean,  P.D.:  The  Brain  in  Relation  to  Empathy  and  Medical 
Education,  J.  Nerv .  Ment .  Dis.,  144:  374-383,  1967. 
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MacLean,  P.D.:  Book  Review:  Valverde,  F.,  Studies  on  the 
Piriform  Lobe.  Cambridge:  Harvard  University  Press,  1965. 
Arch.  Ital.  Biol. 

Yokota,  T.  and  MacLean,  P.D.:  Fornix  and  fifth-nerve 
interaction  on  thalamic  units  in  awake,  sitting  squirrel 
monkeys.  J.  Neurophysiol .,  May  1968,  in  press. 

MacLean,  P.D.:  The  limbic  system  in  relation  to  vision. 
Int.  J.  Neurol.,  in  press. 

MacLean,  P.D.:  The  limbic  system  in  relation  to  sexual  and 
visual  functions:  Findings  since  1958.  In:  Emotion, 
E.  Gellhorn  (ed.),  Glenview,  111.,  Scott,  Foresman  &  Co., 
in  press . 

MacLean,  P.D.:  Amraon's  Horn:  A  Continuing  Dilemma.  Foreword 
in  Ramon  y  Cajal,  S.:  Ammon's  Horn.  Translated  from  the 
Spanish  by  Kraft,  L.  Springfield,  111.,  Charles  C  Thomas, 
1968,  in  press . 
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Serial  No.  M-NP-LI-33 

1.  Laboratory  of  Neurophysiology 

2.  Section  on  Limbic  Integration 

and  Behavior 

3.  Bethesda,  Maryland 

MS-NIMH 
Individual  Project  Report 
July  1,    1967  through  June  30,  1968 

Project  Title:   Intracellular  responses  of  hippocampal  neurons 
to  various  inputs  in  awake,  sitting  squirrel 
monkeys . 

Previous  Serial  Number:   Same 

Principal  Investigators:   Toshikatsu  Yokota,  Alexander  G.  Reeves 

and  Paul  D.  MacLean 

Other  Investigators :   None 

Cooperating  Units:   None 

Man  Years 

Total:  1.1 
Professional:  0.5 
Other:         0.6 

Project  Description: 

Objectives :   Last  year's  work  on  this  project  proved  the 
feasibility  of  recording  from  inside  hippocampal  neurones  in 
awake,  sitting  monkeys.  This  has  allowed  us  to  study  graded 
excitatory  and  inhibitory  effects  of  various  inputs  on  hippo- 
campal cells.   It  is  hoped  by  this  means  to  obtain  information 
about  the  differential  action  of  interoceptive  and  exteroceptive 
systems  on  archicortical  neurones  that  will  give  insight  into 
mechanisms  of  archicortical  conditioning. 

Methods  Employed :   Experiments  have  been  performed  on  12 
squirrel  monkeys.  The  technique  for  implanting  stimulating 
electrodes  and  recording  intracellular  potentials  was  described 
in  last  year's  report.   Stimulating  electrodes  were  placed  in 
the  septum,  fornix,  lateral  geniculate  bodies  and  olfactory  bulbs 
In  addition,  natural  auditory,  visual  and  somatic  stimulation 
has  been  performed . 

Major  Findings; 

(1)  Intracellular  responses.   Intracellular  recordings  have 
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been  obtained  from  102  neurones^  84  of  which  were  histologically 
located  in  CA1-CA3. 

Stimulation  of  septum.   Fifty-one  of  60  tested  units 
responded  to  septal  stimulation.   The  responses  were  of  three 
types:  (i)  a  20-140  msec  excitatory  postsynaptic  potential 
(EPSP)  of  4-10  mv  with  a  latency  of  20-25  msec;  (ii)  an  inhibit- 
ory post-synaptic  potential  (IPSP)  of  60-250  msec  duration  with 
a  latency  of  12-16  msec;  and  (iii)  and  an  IPSP  of  30  msec 
duration  and  20  msec  latency. 

Stimulation  of  fornix.   All  of  34  units  tested  with  fornix 
stimulation  were  responsive.   In  each  case  there  resulted  an 
IPSP  of  60-300  msec  duration  with  a  latency  of  5-8  msec.   In 
about  a  seventh  of  the  cases  the  IPSP  was  preceded  by  a  spike 
attributed  to  antidromic  conduction  and  having  a  latency  of 
4-6  msec . 

Stimulation  of  olfactory  bulb.   Fourteen  of  50  units  tested 
were  responsive  to  stimulation  of  the  olfactory  bulb.   All 
responses  consisted  of  an  EPSP  of  2-6  mv  lasting  15-90  msec  and 
having  a  latency  of  15-18  msec.  There  were  no  superimposed  spikes. 
With  a  stimulus  frequency  of  4  sec,  however,  there  was  a  recruit- 
ment of  EPSP.  Two  units  in  the  entorhinal  cortex  responded  with 
EPSP's  lasting  120  msec  and  occurring  at  a  latency  of  c .  13  msec. 

Stimulation  of  lateral  geniculate  body.   Two  units  of  27 
responded  to  lateral  geniculate  stimulation:  one  with  an  EPSP 
of  20-100  msec  duration  and  latency  of  40-60  msec,  the  other 
with  an  IPSP  of  28  msec  and  latency  of  2.5  msec.   In  these 
cases  the  possibility  of  spread  of  stimulating  current  to  the 
close  lying  fimbria  cannot  be  excluded. 

None  of  27  cells  studied  responded  to  natural  auditory, 
visual  or  somatic  stimuli. 

(2)  Extracellular  responses.   Extracellular  recordings  have 
been  obtained  from  approximately  147  neurones. 

Septal  stimulation.   With  septal  stimulation  there  was 
commonly  a  transient  suppression  of  the  spontaneous  firing  of  units, 
25  units  were  activated  by  septal  stimulation  after  a  latency  of 
18-30  msefc  . 

Fornix  stimulation.   Volleys  to  the  fornix  resulted  in  a 
transient  suppression  of  spontaneous  firing  of  units  lasting 
200-300  msec.   In  several  instances  there  was  evidence  of  anti- 
dromic spike  discharges . 
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Stimulation  of  the  olfactory  bulb.   Stimulation  of  the 
olfactory  bulb  had  no  apparent  effect  in  any  of  77  units  tested. 

Stimulation  of  lateral  geniculate  body.   Two  units 
responded  at  latencies  of  40  msec  to  stimulation  of  the  lateral 
geniculate  body.   No  units  responded  to  auditory,  visual  or 
spmesthetic  stimulation. 

Significance  to  Biomedical  Research  and  Program  of  the 
Institute;   The  results  show  that  impulses  conducted  by  septal 
and  olfactory  pathways  are  respectively  capable  of  inducing 
postsynaptic  excitatory  potentials  in  hippocampal  neurons. 
There  is  the  distinction,  however,  that  septal  stimulation  is 
more  effective  than  olfactory  bulb  stimulation  in  causing 
discharge  of  hippocampal  neurons.   As  the  olfactory  and  septal 
pathways  may  be  considered  representative  of  exteroceptive  and 
interoceptive  inputs,  these  findings  have  interesting  implica- 
tions in  regard  to  mechanisms  of  archicortical  conditioning. 

Proposed  Course  of  the  Project;  To  be  concluded  with  the 
publication  of  results. 

Honors  and  Awards  ;   None 

Publications : 

Yokota,  T.,  Reeves,  A.G.  and  MacLean,  P.D.;  Intracellular 
olfactory  response  of  hippocampal  neurons  in  awake,  sitting 
squirrel  monkeys.  Science,  157;  1072-1073,  1967. 

MacLean,  P.D.,  Reeves,  A.G.  and  Yokota,  T.:  Intracellular 
responses  of  hippocampal  neurons  in  awake,  sitting  squirrel 
monkeys  and  the  problem  of  archicortical  conditioning. 
Festschrift  for  Prof.  P.K,  Anokhin,  Moscow,  Sechenov's 
Institute  of  Physiology,  1968,  in  press. 
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1,  Laboratory  of  Neurophysiology 

2,  Section  on  Limbic  Integration 

and  Behavior 

3,  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   A  microelectrode  study  of  the  relation  of  the 

insular  cortex  to  the  auditory  and  other  systems 

Previous  Serial  Number:   Same 

Principal  Investigators:   Paul  D.  MacLean,  Konstantin  Sudakov, 

Alexander  G.  Reeves  and  Raul  Marino 

Other  Investigators:   Matthew  Kinnard  and  Marion  K.  Bela 

Cooperating  Units :   None 

Man  Years 


Total: 

2.6 

Professional: 

1.4 

Other : 

1.2 

Project  Description: 

Objectives :   This  study  represents  a  continuation  of  an  investi- 
gation of  exteroceptive  and  interoceptive  inputs  to  the  limbic 
cortex.   The  insula  cortex  overlying  the  claustrum  ranks  as 
limbic  cortex  because  it  belongs  to  the  phylogenetically  old 
cortex  surrounding  the  hilus  of  the  brain  stem.   Our  original 
strychnine  neuronographic  studies  indicated  that  the  insula  is 
reciprocally  related  to  the  second  somatic  areas  and  to  auditory 
cortex.  As  the  anterior  insula  fires  into  the  hippocampal 
formation,  it  is  possible  that  this  would  provide  a  pathway  for 
auditory  and  somatic  impulses  to  the  archicortex. 

Methods  Employed:   Thus  far,  experiments  have  been  performed  on 
12  squirrel  monkeys  prepared  with  a  chronically  fixed  stereo- 
taxic device  developed  in  this  Laboratory  for  the  exploration 
of  the  brain  with  microelectrodes  in  the  waking  animal.   Extra- 
cellular unit  activity  has  been  recorded  with  a  platinum  micro- 
electrode  described  in  Project  M-NP-LI-26  and  by  a  glass  micro- 
pipette  described  in  Project  M-NP-LI-33 .   An  average  of  eight 
experiments  has  been  performed  on  each  animal  over  a  period  of 
six  weeks.   Somatic  stimulation  is  performed  by  applying  light 
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touch  and  blunt  or  sharp  pressure,  the  strength  of  which  can 
be  gauged  by  means  of  a  transducer.   Auditory  stimuli  are  clicks 
generated  by  0.5  msec  square  wave  pulse  and  by  pure  tones 
applied  in  the  form  of  a  5  msec  diamond  envelope  at  frequencies 
ranging  from  500  cps  to  20  kc .   Visual  stimuli  are  provided  by  a 
50  lasec  flash  of  a  stroboscope  and  by  tungsten  light  electron- 
ically maintained  for  various  durations.   For  gustatory  stimula- 
tion sapid  solutions  are  applied  to  the  tongue.   Attempts  thus 
far  to  fix  electrodes  chronically  to  the  vagus  nerve  have  proved 
unsuccessful.   We  have  abandoned  the  attempt  to  exteriorize  the 
vagus  nerve  under  the  flap  of  skin  in  the  neck  or  to  anastomose 
it  to  the  radial  nerve. 

Major  Findings;   Observations  have  been  made  on  1600  units.   464 
were  histologically  located  in  the  insula  overlying  the  claustrum; 
413  in  the  frontal  operculum;  and  265  in  the  temporal  operculum. 
Altogether,  90  (19%)  of  464  units  of  the  claustral  insula, 
responded  to  auditory,  somatic,  or  visual  stimulation. 

Auditory  stimulation.   Forty-two  (9%)  of  the  units  in  the 
claustral  insula  responded  to  auditory  stimulation.   Most  were 
located  in  the  region  of  the  insula  adjacent  to  the  temporal 
operculum.   There  were  two  main  types  of  units.   One  type 
responded  with  a  burst  of  1  to  6  spikes  with  a  short  latency 
of  10-30  msec.   The  other  type  responded  at  a  longer  latency  of 
40-80  msec  and  with  a  prolonged  burst  of  spikes  persisting  up 
to  200  msec.   These  two  types  of  units  were  further  distinguished 
by  their  response  to  repetitive  stimuli.   The  first  type  followed 
stimuli  at  rates  up  to  10  per  second  with  a  high  probability 
of  response,  whereas  units  with  long  latencies  had  a  low  prob- 
ability of  response  at  repetition  rates  faster  than  one  stimulus 
every  1-2  seconds.   Units  have  been  found  in  the  claustral  insula 
which  responded  only  in  the  range  between  500  cps  and  1.5  kc, 
while  in  the  frontal  operculum  two  units  were  isolated  which 
responded  in  the  range  of  9.0  and  11  kc .   Five  percent  of  265 
units  recorded  from  the  temporal  operculum  responded  to  auditory 
stimulation,  and  three  percent  of  413  units  in  the  frontal 
operculum  were  also  responsive  to  this  modality. 

Visual  stimulation.   Only  two  units  in  the  claustral  insula 
responded  to  photic  stimulation.   The  only  other  photically 
responsiye  unit  was  found  in  the  frontal  operculum.   In  each 
case  there  was  a  phasic  "on"  response.   Three  units  in  the 
insula  and  four  in  the  frontal  operculum  were  activated  when  an 
object  was  moved  towards  the  face  of  the  animal.   Side  to  side 
movements  appeared  ineffective,  as  were  approach  movements 
carried  out  in  darkness.   These  units  were  unresponsive  to 
photic  stimulation.   Further  experiments  including  the  recording 
of  extraocular  movements  must  be  done  in  an  attempt  to  learn 
how  these  units  are  excited. 
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Somatic  stimulation.   Forty-three  (9.3%)  of  the  units 
isolated  in  the  claustral  insula  responded  to  somatic 
stimulation.   All  were  activated  either  by  pressure  alone  or 
by  pressure  and  light  touch.  The  receptive  fields  were  usually 
large  and  bilateral.   An  occasional  unit  was  activated  by 
stimulation  of  any  part  of  the  body  surface.   One  unit  activated 
by  genital  stimulation  had  a  restricted  receptive  field. 
Latencies  ranged  from  80-300  msec.   There  was  some  evidence  of 
topographical  organization.  Units  located  proximial  to  the 
frontal  operculum  responded  to  the  pressure  stimulation  of  the 
face  and/or  buccal  mucosa  and  pharynx,  while  those  more  distal 
were  activated  by  stimulation  of  the  upper  arm,  trunk,  legs 
and  tail.   The  frontal  opercular  region  appears  to  represent 
a  functional  continuation  of  the  insula  as  here  72  of  80  somatic 
units  were  activated  by  stimulation  of  the  face  and/or  upper 
extremities . 

Gustatory  stimulation.  A  few  units  of  the  anterior  insula 
and  frontal  operculum  were  activated  by  sapid  solutions. 

Convergence.   It  deserves  emphasis  that  none  of  the  units 
recorded  from  the  claustral  insula  responded  to  more  than  one 
modality.   The  same  applied  to  the  temporal  operculum  where 
only  auditory  units  were  found.   In  the  frontal  operculum  two 
units  that  responded  to  an  approaching  object  were  also 
activated  by  stimulation  of  the  face  and  two  somatically 
responsive  units  responded  to  auditory  stimulation. 

Significance  to  Biomedical  Research  and  Program  of  the 
Institute!"   Patients  with  irritative  lesions  of  the  insula  and 
circuminsular  cortex  may  have  as  part  of  their  auras  distortions 
of  perception  or  hallucinations  variously  involving  the  auditory, 
somatic,  visual,  olfactory,  gustatory  and  visceral  systems. 
The  present  work  is  consequently  relevant  to  an  understanding 
of  neural  mechanisms  underlying  distortions  of  perception  and 
hallucinations  occurring  in  epilepsy  and  in  the  endogenous  or 
toxic  psychoses.   It  is  worthy  of  emphasis  that  psychotomimetic 
drugs  commonly  produce  distortions  of  perception  and  that  some 
of  these  agents  seem  to  have  a  predilection  of  action  on  limbic 
structures . 

Proposed  Course  of  the  Project :   To  be  continued. 
Honors  and  Awards :   None 
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Serial  No.  M-NP-LI-35 

1.  Laboratory  of  Neurophysiology 

2.  Section  on  Limbic  Integration 

and  Behavior 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   An  attempt  to  perform  bilateral  limbic 
lobectomy  in  the  capuchin  monkey. 

Previous  Serial  Number:   None 

Principal  Investigators:   Raul  Marino  and  Paul  D.  MacLean 

Other  Investigators:   George  Creswell  and  Levi  Waters 

Cooperating  Units:   None 

Man  Years 

Total:  0.5 
Professional:  0.2 
Other:         0.3 

Project  Description: 

Objectives :   The  limbic  lobe  represents  an  inheritance  from 
lower  mammals.   Respective  portions  of  this  lobe  are  implicated 
in  emotional,  viscero-somatic,  and  other  functions.   The  limbic 
lobe  includes  part  of  the  gyrus  rectus,  the  subcallosal  gyrus, 
the  cingulate  gyrus,  the  hippocampal  gyrus,  the  hippocampus, 
the  claustral  insula,  and  the  posterior  orbital  gyrus.  To  our 
knowledge,  complete  bilateral  limbic  lobectomy  has  never  been 
performed.   If  this  difficult  operation  could  be  accomplished,  it 
would  provide  a  valuable  means  of  deriving  information  about  the 
global  functions  of  the  limbic  lobe. 

Methods  Employed :   Capuchin  monkeys  are  used  as  subjects  because 
it  is  desired  to  use  them  for  a  battery  of  tests  if  the  bilateral 
limbectomy  can  be  accomplished.   It  was  shown  initially  in  one 
animal  that  the  bridging  veins  to  the  sagittal  sinus  in  the 
frontoparietal  region  can  be  sectioned  without  a  complicating 
paralysis  or  necrosis  of  the  cortex  of  the  lateral  convexity. 
This  procedure  allows  adequate  exposure  for  the  subpial 
aspiration  of  the  subcallosal  and  cingulate  gyri  of  both  sides. 
A  splitting  of  the  falx  is  required  for  gaining  access  to  the 
contralateral  structures.   After  this  procedure  the  hippocampal 
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formation^  hippocampus,  hippocampal  gyrus,  amygdala  and 
temporal  pole , on  the  same  side  as  the  bone  flap^is  removed  by 
subpial  aspiration.  These  structures  are  exposed  by  carefully 
lifting  the  posterior  temporal  lobe.   Ten  days  later  a  small 
temporal  craniectomy  is  made  on  the  opposite  side  and  the 
corresponding  temporal  lobe  structures  are  similarly  ablated. 
The  final  stage  involves  subpial  aspiration  of  the  orbitof rental 
cortex  through  a  frontal  approach. 

Major  Findings;   Thus  far  four  monkeys  have  undergone  surgery. 
In  two  cases  the  cingulate  gyrus  on  both  sides  and  the  hippo- 
campal formation  on  one  side  were  removed  but  the  animals  were 
sacrificed  because  of  postoperative  complications.   Most  of  the 
target  structures  had  been  adequately  removed.   A  second  animal 
failed  to  survive  the  first  stage  because  of  brain  swelling.   A 
fourth  animal  is  doing  well  after  the  first  and  second  stage 
operations . 

Significance  to  Biomedical  Research  and  Program  of  the 
Institute ;   If  this  difficult  surgical  procedure  can  be 
accomplished,  it  will  provide  a  valuable  means  of  investigating 
global  functions  of  the  limbic  lobe,  allowing  an  assessment  as 
to  what  extent  this  entire  structure  is  necessary  for  motivation, 
emotional  responses,  problem  solving,  mnemonic  and  other 
functions . 

Proposed  Course  of  the  Project;  To  be  continued. 

Honors  and  Awards ;   None 

Publications:   None 
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Serial  No.  M-NP-LI-36 

1.  Laboratory  of  Neurophysiology 

2 .  Section  on  Limbic  Integration 

and  Behavior 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   An  attempt  to  produce  selective  damage  of 

the  corpus  striatum  by  interference  with  its 
blood  supply . 

Previous  Serial  Number:   None 

Principal  Investigators:   Raul  Marino  and  Paul  D.  MacLean 

Other  Investigators:   George  Creswell  and  Levi  Waters 

Cooperating  Units:   None 

Man  Years 

Total:  0.5 
Professional:  0.2 
Other:         0.3 

Project  Description: 

Objectives :   In  squirrel  monkeys  we  have  observed  widespread 
damage  of  the  corpus  striatum  presumably  as  a  result  of  un- 
intended interference  of  the  venous  drainage.   This  lesion 
appears  to  result  in  catalepsy.   After  recovery  from  the  initial 
motor  disability  the  monkeys  show  a  loss  of  the  unlearned 
pattern  of  display  behavior.   If  the  widespread  striatal  lesion 
could  be  produced  at  will,  it  would  provide  a  valuable  means  of 
deriving  information  about  the  functions  of  the  corpus  striatum. 

Methods  Employed:   As  electrocoagulation  by  means  of  a  stereo- 
taxic approach  has  proved  unsuccessful  in  coagulating  the  strio- 
thalamic  veins  (Monkey  No.  690)  neurosurgical  techniques  are 
employed.   The  veins  are  approached  through  the  intermediate 
frontal  region.   This  is  done  with  minimal  damage  by  marking  the 
course  of  the  approach  with  methylene  blue  injected  through  a 
stereotaxic ly  directed  needle.   After  sucking  out  the  tissue 
along  the  track,  the  striothalamic  veins  can  be  well  visualized 
with  the  dissecting  microscope  and  either  clipped  or  cauterized. 
In  one  animal  the  anterior  cerebral  artery  has  been  clipped  in 
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order  to  exclude  the  possibility  that  occlusion  of  this  vessel 
is  a  factor  in  the  production  of  the  lesion. 

Major  Findings;  Operations  have  been  carried  out  on  four  animals 
As  opposed  to  man,  the  squirrel  monkey,  like  the  macaque,  appears 
to  tolerate  the  occlusion  of  the  anterior  cerebral  artery.  The 
ligation  of  the  anterior  cerebral  artery  near  its  origin  failed 
to  result  in  any  symptoms.  Apparently  a  collateral  circulation 
arises  through  anastomosis  with  the  cerebral  vessels  fed  by  the 
posterior  cerebral  artery. 

Bilateral  ligation  of  the  striothalamic  veins  near  the 
outflow  from  the  caudate  nucleus  was  performed  on  one  animal. 
This  resulted  in  a  severe  cateleptic  state  in  which  the  monkey 
could  be  draped  into  postures  that  would  be  maintained  for 
minutes  at  a  time.   The  animal  required  hand  feeding  and 
succumbed  three  weeks  after  operation.   In  a  third  animal  uni- 
lateral ligation  of  the  striothalamic  vein  resulted  only  in  a 
transitory  retardation  and  awkwardness  of  movement. 


Histological  studies  on  the  brains  of  these  animals  is  not 
yet  completed. 

Significance  to  Biomedical  Research  and  Program  of  the 
Institute :   Many  years  ago  Edinger  referred  to  the  corpus 
striatum  as  "a  mighty  part  of  the  brain  which  must  be  of 
enormous  significance."   "Otherwise",  he  went  on  to  say, 
"it  would  not  be  present  in  fishes  on  upwards...."  Despite 
extensive  experimentation,  this  portion  of  the  basal  ganglia 
has  continuted  since  Edinger 's  time  to  be  one  of  the  most 
enigmatic  structures  of  the  brain.   If  we  are  successful  in 
being  able  to  reproduce  the  desired  lesion,  we  shall  have  a 
valuable  means  of  deriving  inferences  about  striatal  functions. 

Proposed  Course  of  the  Project;   To  be  continued. 

Honors  and  Awards ;   None 

Publications ;   None 


m 
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1.  Laboratory  of  Neurophysiology 

2.  Section  on  Limbic  Integration 

and  Behavior 

3.  Bethesda,  Maryland 

PHS-NIMH 
Individual  F>roject  Report 
July  1,  1967  through  June  30,  1968 

Project  Title:   An  attempt  to  produce  catatonic  symptoms 
in  squirrel  monkeys  by  the  parenteral 
administration  of  tryptamine . 

Previous  Serial  Number:   None 

Principal  Investigators:   Paul  D.  MacLean  and  Donner  Denckla 

Other  Investigators:   Marion  K.  Bela  and  Levi  Waters 

Cooperating  Units:   Experimental  Therapeutics  Branch,  NHI 

Man  Years 

Total:  .5 
Professional:  .1 
Other :        A 

Project  Description: 

Objectives :   Tryptamine,  when  given  parenterally,  mimics  the 
effects  of  serotonin  (5-hydroxytryptamine) .   In  the  rat  (Denckla, 
unpublished)  and  cat  there  also  results  a  transient  catatonia. 
As  the  catatonia  may  reflect  in  part  an  action  on  the  basal 
ganglia,  we  were  interested  to  learn  in  connection  with  our 
studies  on  the  corpus  striatum,  whether  or  not  this  agent  would 
produce  similar  symptoms  in  squirrel  monkeys. 

Methods  Employed :   Behavioral  observations  were  made  on  4 
squirrel  monkeys.   In  addition  the  depth  EEG  was  recorded  in  one 
animal  (Orchid)  and  the  BMR  in  another  (#727).   The  latter  was 
measured  because  of  Denckla 's  observations  that  tryptamine 
results  in  a  marked  fall  of  the  BMR  in  rats.   Two  animals 
received  repeated  doses  of  tryptamine  in  order  to  learn  if  there 
would  be  (i)  a  development  of  tolerance  or  (ii)  any  enduring 
effects  of  the  drug.   For  comparative  purposes  a  single  animal 
was  given  dimethyltryptamine  (DMT),  a  powerful  psychotomimetic 
agent  representing  a  methylated  form  of  tryptamine. 


601 


Serial  No.  M-NP-LI-37,  page  2 

Major  Findings;   Doses  of  15  mg/kg  of  tryptamine  are  just 
sufficient  to  induce  the  appearance  of  drowsiness  and  tendency 
to  posturing.  With  doses  of  75  mg/kg  (the  largest  dose  used) 
the  signs  of  apparent  drowsiness  appear  in  less  than  a  minute 
and  catatonia  may  develop  as  early  as  one  and  a  half  minutes. 
The  monkey  may  be  placed  in  awkward  postures  that  will  be 
maintained  for  periods  of  three  to  four  minutes.   Despite  the 
appearance  of  somnolence  the  pupils  are  dilated.   Other  symptoms 
occurring  in  the  first  five  minutes  are  salivation,  vomiting, 
a  50-100%  increase  in  respiratory  rate,  and  moderate  slowing 
of  the  heart  rate.   Significantly,  in  view  of  the  somnolent -like 
state  and  other  symptoms  there  is  no  slowing  of  the  EEG  or  other 
abnormalities.   Unlike  the  rat,  the  BMR  is  unaffected.   The 
monkey  is  alert  to  sound,  but  appears  to  be  unaware  of  threat- 
ening stimuli.   Apparent  recovery  may  occur  as  early  as  twenty 
minutes . 

The  monkey  given  DMT  developed  a  state  of  apparent  drowsi- 
ness and  increase  in  respiration  following  a  dose  of  2  mg .   No 
significant  catatonic  tendencies  were  noted,  however,  until 
the  dose  was  increased  to  9,5  mg.   In  contrast  to  the  tryptamine- 
treated  animals,  this  monkey  showed  jerky  movements  while 
maintaining  postures.   The  somnolent-like  state  lasted  for 
longer  than  an  hour . 

One  normal  monkey  (#727)  and  one  frontal  lobectomized 
monkey  (1-3)  were  given  75  mgm  doses  of  tryptamine  1-3  times 
a  day  over  a  period  of  12  days.   The  symptomotology  in  each 
case  was  essentially  the  same  except  the  lobectomized  animal 
usually  vomited  a  few  minutes  after  the  injection.   There  was 
no  evidence  of  a  development  of  tolerance  to  the  drug.   During 
treatment  and  subsequently,  the  unoperated  animal  gave  the 
impression  that  it  was  tamer,  underreactive  to  threatening 
stimuli,  and  easier  to  catch  in  a  net.   The  operated  animal 
which  had  undergone  formal  testing  in  display  behavior,  ceased 
to  display  during  the  course  of  treatment  and  did  not  regain 
the  former  level  of  display  until  7  days  after  treatment. 

Thus  far  the  brain  of  only  one  animal  (1-3)  has  been 
examined  histologically.   There  weis  no  apparent  changes  in  the 
corpus  striatum,  hippocampus,  geniculate  bodies,  or  other 
structures  . 

Significance  to  Biomedical  Research  and  Program  of  the 
Institute"!   Tryptamine 's  ability  to  induce  catatonic  sympt oms 
has  interesting  implications  in  regard  to  mechanisms  underlying 
the  catatonia  in  schizophrenic  patients.   It  is  chemically 
similar  to  serotonin,  a  postulated  neurohumor,  and  becomes  a 
potent  psychotomimetic  agent  in  the  methylated  form  (e.g., DMT). 
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The  indole  nucleus  of  these  compounds  is  also  seen  in  such 
psychotomimetic  drugs  as  LSD,  bufotenine,  psilocybin,  and  harmine 
As  tryptamine  is  rapidly  metabolized  in  the  body, it  was 
surprising  that  in  two  animals  given  repeated  doses  it  appeared 
to  result  in  prolonged  behavioral  changes.   This  finding  is 
of  special  interest  in  light  of  prolonged  or  recurring  psychotic 
symptoms  that  have  been  observed  in  some  individuals  following 
the  use  of  psychodelic  drugs . 

Proposed  Course  of  the  Project;   To  be  concluded. 

Honors  and  Awards :   None 

Publications:   None 
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Serial  No.  M-NP-MP-3 

1.  Laboratory  o£  Neurophysiology 

2.  Membrane  Physiology 

3.  Bethesda,  Maryland 


PHS-NIMH 
Individual  Project  Report 
July  1,  1967  through  June  30,  1968 

Electrical  and  ionic  properties  o£  muscle 
fibers . 


Previous  Serial  Number 


Same 


Principal  Investigators:   S.  I.  Rapoport,  W.  H.  Freygang,  Jr., 

L.  D.  Peachey  and  D.  A.  Goldstein 

Other  Investigators:   R.  Gunn 


Cooperating  Units 


Department  of  Biochemistry  and  Biophysics, 
School  of  Medicine,  University  of  Pennsyl- 
vania and  the  Department  of  Radiation 
Biology  and  Biophysics,  University  of 
Rochester  Medical  Center  and  Theoretical 
Statistics  and  Mathematics  Section,  Biometry 
Branch,  N.I.M.H.  (Mrs.  Karen  Pettigrew) . 


Man  Years 

Total:  1.0 

Professional:  ,6 

Other:  .4 


Project  Description 

Objectives :   To  determine  the  factors  controlling  the  size  and 
electrical  characteristics  of  the  transverse  tubular  system 
(T  system)  in  muscle  fibers  and  to  relate  properties  of  the 
transverse  tubular  system  to  excitation-contraction  coupling 
and  the  electrical  activity  of  the  muscle  fiber. 


Methods  Employe 
Tne  muscle  tibe 
geometry  of  the 
potential  has  b 
means  of  intrac 
and  recording  t 
of  duration  of 
A  variety  of  ma 
earlier  three  c 
to  a  better  fit 
to  elaborate  th 


d:   Electron  microscopy  of  the  ultrastructure  of 
r  has  been  used  to  determine  the  size  and 

transverse  tubular  system.   The  late  after- 
een  measured  in  a  variety  of  bathing  solutions  by 
ellular  microelectrodes  with  usual  amplification 
echniques.   Measurements  were  made  as  a  function 
immersion  and  properties  of  the  bathing  solution, 
thematical  techniques  were  used  to  modify  the 
ompartment  model  of  the  muscle  fiber  so  as  to  lead 

to  the  new  data.   Computer  techniques  were  used 
e  theory  of  swelling. 
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Major  Findings:   Electron  microscopy  shows  that  the  volume  o£  the 

T  system  of  frog  muscle  increases  in  proportion  to  the  amount 
of  NaCl  in  Ringer's  fluid  which  is  replaced  by  sucrose  at  constant 
tonicity,  so  that  fiber  diameter  is  unchanged.   50%  replacement 
produces  a  3x  volume  increase  associated  with  elongation  of  the 
longitudinal  radius  of  the  cross  section  of  the  T  system.   The 
late  after  potential  which  follows  an  impulse  train  also  is 
prolonged  but  not  to  the  degree  expected  from  observed  swelling. 
If  the  permeability  of  the  mouth  of  the  transverse  tubular 
system  to  Na"*"  is  increased  two  fold,  however,  the  three  compart- 
ment model  will  fit  the  data  adequately.   One  possibility  is 
that  the  swelling  is  related  to  sucrose.   Another  is  that  it 
depends  on  ionic  strength  of  the  bathing  solution.   The  T  system 
may  then  have  fixed  charges  which  create  a  Donnan  equilibrium 
between  the  T  system  lumen  and  bathing  solution.   Swelling  can 
be  predicted  from  the  fixed  charge  hypothesis  so  that  the  electron- 
microscopic  observations  are  explained. 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute:   The  transverse  tubular  system  is  thought  to  be  the 
pathway  for  the  flow  of  current  between  the  inside  and  outside     I 
of  the  muscle  fiber,  and  thus  necessary  for  the  coupling  between 
the  electrical  events  at  the  surface  of  the  cell  and  the  mechan- 
ical events  within  the  cell.   In  order  to  explain  the  coupling 
in  detail,  it  is  necessary  to  know  the  physical  properties  of 
the  tubules  and  to  relate  these  to  the  electrical  properties  of 
the  muscle.   This  project  is  a  continuation  of  the  previous 
study  relating  fiber  impedance  to  size  of  the  transverse  tubular 
system. 

Proposed  Course  of  Project:   Theory  and  data  are  now  being 
correlated  and  major  findings  are  being  prepared  for  publication. 

Honor  and  Awards :   None 

Publications:   Freygang,  W.  H.,  Jr.,  S.  I.  Rapoport,  L.  D.  Peachey: 
Some  relations  between  changes  in  the  linear  electrical 
properties  of  striated  muscle  fibers  and  changes  in  ultra- 
structure.   J.  General  Physiology  50:  2437-2458,  1967. 

Rapoport,  S.  I.,  W.  H.  Freygang,  Jr.,  and  L.  D.  Peachey:  Swell- 
ing of  transverse  tubular  system  of  frog  sartorius.  Biophysical 
Journal,  Society  Abstracts  8:   A-122,  1968. 
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Project  Title:   Relation  between  the  Linear  Electrical  Properties. 
o£  Cardiac  Purkinje  Fibers  and  their  Ultra- 
structure  . 

Previous  Serial  Number:   None 

Principal  Investigators:   W.  H.  Freygang,  Jr.,  W.  Trautwein 

Other  Investigators:   None 

Cooperating  Units:   Second  Physiological  Institute,  University 

o£  Heidelberg,  West  Germany 

Man  Years 

Total:  .3 

Professional:  -3 

Other:  -0 

Project  Description 

Objectives :   To  relate  the  histological  structure  of  cardiac 
Purkinje  fibers  to  an  equivalent  electrical  circuit  so  that  one 
can  determine  the  sp?cific  ionic  permeabilities  of  different 
parts  of  the  cell  wall. 

Methods  Employed:   The  phase  angle  of  Purkinje  fibers  from  sheep 
is  measured  over  a  range  of  frequencies  by  means  of  the  method 
of  Freygang,  Rapoport,  and  Peachey  (J.  Gen.  Physiol.,  1967,  50 , 
2437-2458).   The  resistances  and  capacities  of  the  elements  in 
the  equivalent  circuits  that  are  likely  to  correspond  to  the 
cellular  structure  are  calculated.   By  means  of  changes  in  the 
ionic  composition  of  the  bathing  solutions,  changes  in  the 
values  of  the  electrical  elements  are  induced  in  the  preparation. 
Other  methods  employed  are  vital  staining,  enzymatic,  digestion, 
and  light  microscopy. 

Major  Findings:   There  are  clearly  two  major  barriers  to  the  flow 
of  ionic  currents  into  and  out  of  the  Purkinje  fiber.   One 
barrier  has  a  resistance  which  is  very  sensitive  to  the  external 
potassium  concentration;  its  resistance  is  high  when  the  potas- 
sium concentration  is  low  and  visa  versa.   Its  resistance  is 
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also  lowered  by  solutions  of  low  ionic  strength.   The  other  bar- 
rier has  a  lower  resistance  and  is  relatively  insensitive  to  al- 
terations in  the  composition  of  the  bathing  solution.   The  elec- 
trical capacities  of  the  barriers  are  similarly  insensitive  to 
such  alterations. 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute;   It  is  of  considerable  interest  to  identify  the  s truc- 
tures  in  the  Purkinje  fiber  that  produce  the  two  barriers  that 
have  been  demonstrated  because  it  may  well  be  that  they  are  in 
series  and  that  we  are  dealing  with  a  double  membrane.   One  mem- 
brane may  be  the  basement  membrane  and  the  other  the  plasma  mem- 
brane.  Therefore,  the  electrical  activity  of  the  plasma  membrane, 
which  seems  to  be  different  from  that  of  striated  muscle,  would 
be  in  part  controlled  by  the  permeabilities  of  the  basement  mem- 
brane. 

Proposed  Course  of  Project;   We  plan  to  continue  this  project  for 
the  duration  of  Dr.  Freygang's  assignment  to  the  University  of 
Heidelberg. 

Honors  and  Awards;   None 

Publications:   None 
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